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Mr. Alfred Akerman, State Forester of Massachusetts, is the 
author of an interesting document (Bulletin No. 5 of the State 
Forest Service) concerning forest fires. His discussion is always 
rational and interesting. He states the causes of forest fires to be 
numerous and to include matches, cigar stumps, camp fires, bonfires, 
lwrush burning and locomotives. Of these he finds brush burning and 
locomotives most deserving of special notice. Farmers are the chief 
offenders in the careless burning of brush and rubbish. The num- 
ber of fires set by railroads is greater than from any other single 
known cause. Fires may be set by workmen in burning ties or 
rubbish along the right of way, or by coals dropped from ash pans 
of locomotives, or by sparks from locomotive stacks. ‘Fires set by 
workmen or by coals from ash pans are invariably the result of pure 
earelessness. He thinks there is no excuse for either. Mr. Aker- 
man admits, however, that the setting of fires by sparks from loco- 
motives is a complicated matter. Unlike most writers of such re- 
ports he is refreshing in his understanding of the conditions under 
which a locomotive must be operated. He admits that a normal 
locomotive cannot do the work for which it has been designed with- 
out the possibility of emitting sparks, a statement, the frankness 
of which coming as it does from a state forester, is significant. 
After such a statement, the railroad officials of Massachusetts may 
well bow to their forester when he urges the desirability of frequent 
and careful inspection of the front end of the locomotive and the 
removal of inflammable material for a distance of 50 ft. from the 
center of the track. An interesting deduction to be made from the 
facts presented by the report, and which, by the way, is not suggested 
by the Forester, though it stands in full view upon the face of his 
figures, is to the effect that while the railroads ‘are responsible 
for a portion only of the whole number of fires set, presumably for 
less than half, they apparently pay for the damage done by all. 
The records, unfortunately, are in such shape that a strict com- 
parison of damage and payments can only be made for the year 
1904. In that year the estimated value of timber or wood, cut or 
growing, which was destroyed in the State of Massachusetts by 
forest fires arising from all causes, is placed by the state census 
report at $14,764. But the amounts paid in Massachusetts by rail- 
roads, in settlement of damages from forest fires alleged to have 


been set by locomotives during the same year was as follows: 


Boston & Albany, year ended Noy. 1, 1904 
Boston & Maine, year ended Dec. 31, 1904 
New York, New Haven & Hartford, year ended June 30, 1904 


$4,699 
19,426 
19,395 


The census year ends December 31. Two of the railroads in the 
list give returns from fiscal years ending at other periods, and the 
objection may be made that their damages were incurred, partly 
or entirely, in the previous calendar year. But even if the sums 
paid by the New Haven and the Boston & Albany be excluded en- 
tirely, it will be seen that the Boston & Maine paid damages some 
30 per cent. in excess of the estimated total. For 1903 and 1904 to- 
gether, the Boston & Maine paid $54,285, and the two other roads 
(using the figures of their respective 1904 fiscal years only) paid 
$24,094, a total of $78,379. This excludes payments by the New 
Haven from January 1 to June 30, 1903, and from June 30 to De- 
cember 31, 1904, and payments by the Boston & Albany from Jan- 
uary 1 to November 1, 1903, and from November 1 to December 31, 
1904, yet the incomplete total is 120 per cent. greater than the actual 
damage as estimated by the census bureau. Evidently the careless 
farmer does not even pay for the damages he occasions his own 
property. Indeed, forest fires at 120 per cent. profit to the owner of 
the timber seem more attractive, commercially, than the better- 
known industries of the state. 





EARNINGS SINCE THE CLOSE OF THE FISCAL YEAR. 





Earnings from most of the principal railroads in the country 
for the three months ending September 30, 1906, are now at hand, 
and afford an interesting study in the progress of events during 


the continuance of the great wave of prosperity. The table printed 
herewith gives the returns from 34 roads. All but one of these 
increased their gross earnings during the three months. The re- 
sults in net were not quite so satisfactory, although the showing 
is not a bad one. Just half of the rcads in the list give a smaller 
percentage of increase of net earnings than of gross, while five 
roads show decreases in net as compared with the same three 
months in 1905. If full returns for the month of September were 
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at hand, it would be seen that the net showed a very general tendency 
to fall off, especially in certain quarters, but returns for a single 






month are not of great value, being subject to many influences that 
do not necessarily affect the total for the year. 
Percentages of Increase, Gross and Net—July 1 to Sept. 30, 1906. 
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It is interesting to take up the three months’ earnings some- 
what in detail with a view to understanding their causes, although 
it is impossible to make a full analysis. It will be seen that the 
roads which have made the most striking record of increased growth 
are, first of all, the Canadian Pacific, with an increase of 28 per 
cent.; next the Minneapolis, St. Paul & Sault Ste. Marie, 20 per 
cent.; then the Illinois Central and the St. Louis Southwestern, 15 
per cent., and the Atchison, 14 per cent. The greatest increase in 
net for the period was made by the St. Louis Southwestern, 64 
per cent., but this showing is, in itself, scarcely a fair test of pros- 
perity, since the road dragged along through 1905 with a succession 
of bad records, occasioned partly by its traffic conditions and by 
the quarantine, but chiefly by the fact that the trunk lines wanted 
cars and were not disposed to give the Cotton Belt its own or any 
of their own. Something the same thing is true of the Missouri, 
Kansas & Texas with its increase of 59 per cent. in net, yet the 
showing made by these iwo roads for the present quarter is un- 
mistakably a very good one. The best showing in the entire list, 
from a standpoint both of gross and of net, is unquestionably the 
Canadian Pacific, which increased its net earnings 39 per cent. 
on top of an extraordinarily profitable quarter last year. There 
seems to be no limit to the possibilities of this road’s achievements, 
and beside its large earnings from current sources, it has as an 
extremely valuable asset, land grant holdings, worth, nobody 
knows how much, in view of the great development of the North- 
west country. Other extremely good showings in net are made by 
the Alton, the Lake Shore, the Southern Pacific, the Illinois Central 
and the Delaware & Hudson. In addition to the Cotton Belt, the 
Missouri Pacific, Wabash and Denver & Rio Grande, constituting 
the other Gould roads on the list, also did well. The show- 
ing of the Denver & Rio Grande is the least conspicuous, chiefly 
for the reason that it had a good quarter in 1905, while the other 
roads had a very bad quarter. It is curious to see that two of 
the Southern roads covering, with their joint mileage, a vast ex- 
tent of territory—the Atlantic Coast Line and the Seaboard Air 
Line—show considerable decreases in net, especially the Coast Line, 
which makes the worst net showing in the list. The position of 
the Atlantic Coast Line is partly due to the fact that the 1905 quar- 
ter was a very good one and partly due to increased operating 
expenses. In the case of the Seaboard, we strongly suspect that 
the under-maintenance which has characterized the property for years, 
is being corrected. The sums spent per mile of track and per loco- 
motive and freight car have been clearly inadequate for several 
years, and there is much to be done out of earnings which the 
road’s prosperous condition makes it profitable and advisable to 
do at the present time. It is unnecessary to take up in detail the 
criticisms of this property made by Mr. John Skelton Williams. 
Whether or not the car supply has been badly handled, there is need 
for more money to be spent, and the decrease in net is rather healthy 
than otherwise. The decrease on the Erie is disquieting, even though 
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it amounts to only 2 per cent., for the reason that this road has 
more or less constant difficulty over the wage question, and is so 
situated that it will be harder for it to resist demand for in- 
creased pay by employees than it would if it were a little farther 
away from the other trunk lines. Mr. Underwood has brought this 
company success in the face of much adversity, but even smail wage 
increases, apart from the general higher cost in materials prevail- 
ing, would be likely to prove quite an embarrassment. 

It is probably safe to say that it lies within the power of every 
read on the list that has made a poor showing this quarter in net 
earnings to improve that showing (excepting perhaps the Erie 
and the Boston & Maine) by a curtailment of the expeuse account. 
It has always been true in seasons of great prosperity that ex- 
penses have tended to extravagance, because there was no obvious 
and stern need to keep them down. It will be recalled how this 
was limited three years ago, when there was a halt in increased 
earnings, by setting aside work which was not pressing and reduc- 
ing forces. In spite of the tremendous amount of betterment work 
which is urgent and much of which should be paid for out of earn- 
ings it is distinctly possible to reduce the expenditures on this 
account whenever it may seem necessary to do so. The only in- 
creases of serious moment are those in wages, which can be in- 
creased very readily, but are not so easy to decrease when pros- 
perity slackens its pace. 








FUNDAMENTALS. 


Personally, I am one of those who look with serious distrust on each 
extension of political activity. I believe that the Interstate Commerce law 
did more to prevent wise railroad regulation than any other event in the 
history of the country. I think that the courts would have dealt with our 
industrial problems better than they have done if the anti-trust act had never 
been passed. I have gravely doubted the wisdom of some of the more recent 
measures adopted by the national government. But I cannot shut my eyes 
to the fact that these things are what business men must expect unless busi- 
ness is somewhat modified to meet existing conditions. Industrial corpora- 
tions grew up into power because they met the needs of the past. To stay 
in power, they must meet the needs of the present and arrange their ethics 
accordingly.—A. 7. Hadley. 

During an era of political excitement, in which corporations 
and all large vested interests constitute the center about which the 
storm is raging, it is refreshing to revert occasionally to funda- 
mental principles. When the stockholders of the Standard Oil Com- 
pany transferred the control of their property to trustees and 
created the first “trust,” they sought to accomplish good, not evil; 
when the Northern Securities Company was formed, in an eastern 
state, to hold the stocks of certain railroads in western states which 
were parallel and which the law desired to make competitors, econ- 
omy and lack of economic waste were the objects, not oppression. 
Yet to-day the Northern Securities Company exists only in memory, 
and the Standard Oil Company is fighting for its corporate life, 
while the very title ‘trust’ has become a byword. After 
the decision of the courts in the Northern Securities case, 
we took occasion to make a list of the railroad properties which 
seemed equally culpable, or nearly so, as regards the harmony of 
management and operation which they represented in the case of 
parallel lines in the same territory. This list need not be repro- 
duced; it is sufficient to say that it represented a tolerable portion 
of the entire mileage of the country. Then the government an- 
nounced that it did not propose to “run amuck,” suggesting the 
obvious comment that the stability of the principal commercial 


_ventures of the United States rested rather on the whim of the 


Chief Executive and his legal department than on any assured basis 
guaranteed them by the government. In a nation where sov- 
ereignty was intended to be bounded quite sharply by state lines, 
and where business has come to be transacted almost wholly with- 
out regard to them, it is inevitable that friction should have re- 
sulted, and it is probably also inevitable that the central govern- 
ment should have taken authority over certain corporate acts and 
relations not amenable to the jurisdiction of any single state. But 
it is most unfortunate that the laws providing for these extensions 
of power are worded so loosely that their scope and meaning is no 
definite thing, but a variable, depending, in the last analysis, upon 
the composition of the United States Supreme Court and upon the 
individual beliefs of its members. 

The facts as related are not new ones, but they bear new sig- 
nificance from the radical attitude of the present government to- 
wards corporate interests. What is the end to be? Dr. Hadley 
has hit the keynote of the present situation in the two points he 
makes; that corporations to stay in power must meet the needs of 
the present and arrange their ethics accordingly, and that exten- 
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sions of political activity are to be feared. On the one side are 
Harriman methods; on the other, a government about to place its 
chief prosecutor on the bench of the Supreme Court. Corporation 
ethics to-day are materially better than they were in the days of 
Jay Gould and Jim Fisk; better, even, than they were ten years 
ago, yet they are considerably short of perfection. But does the 
remedy for them lie in the tangied web of the anti-trust act? It is 
surely not in the interest of the consumer that kerosene should be 
sold at prices which would prevail without the great skill of the 
Standard Oil Company or some equally efficient organization di- 
rected towards reducing the cost of production, and the ultimate 
cost of railroad competition must always fall on the passenger and 
the shipper, as it has always fallen in the past. Does the govern- 
ment propose to abolish all forms of consolidation that tend to 
cheapen production, in the interest of the enterprises that are too 
small to produce cheaply? If so, why not make the political issue 
squarely on that ground! It is evident that every combination that 
is successful is in restraint of trade just so far as it succeeds in 
producing more cheaply than its small competitors can; is that the 
meaning of the anti-trust act? 

These are all fundamentals, as is also the proposition that the 
national police power should be exercised to punish extortion and 
dishonesty, when such extortion and dishonesty come within its 
proper jurisdiction. They are worth keeping in mind at a time 
when the efforts of the government are directed at tearing down 
rather than at building up, and the Supreme Court, so far as this 
lies within the power of the Chief Executive, is to be lined up with 
th2 prosecutors. 








WHEN THE FLAGMAN INSULTS THE SIGNALMAN. 





The brief paper on the flagging rule which Mr. Slater, of the 
Southern Pacific, sprung on the Signal Association at Washington 
last month arrested the members’ attention with great success. It 
was equal to a flag and a torpedo combined. True to the nature 
of flags and torpedoes, it came unexpectedly; and thereby illus- 
trated the disadvantage which unexpected things labor under, as 
compared with things, such as fixed block signals and previously 
printed papers, that everybody is prepared for. The discussion had 
to be cut short for lack of time, and for that reason each member 
who spoke felt, no doubt, that the quality of his remarks was in 
inverse proportion to the importance of the subject. But it will 
be taken up at another meeting, and it is to be hoped that there 
will then be a strong representation of transportation officers pres- 
ent, for in discussing this subject the signal engineers are con- 
stantly restrained by the feeling that their superiors may think 
that the signal association is stepping outside of its proper field. 
It is a good thing, however, to have this question agitated in 
any field, so long as the agitators are weil qualified to speak 
on it; and most of the signal engineers certainly are. 

The inconsistencies and absurdities of our present practice 
are apparent to everybody who looks into the maiter. The hodge- 
podge of block signaling, time-table, time interval, flagging, tor- 
pedoes and fusees is defended by nobody. On the most important 
through lines, with an equipment of block signals that is lauded 
in the road’s advertisements as the best, passengers in sleeping 
cars are awakened in the middle of the night by the noise of the 
whistle of the engine calling in the flagman after a brief stop, 
and are thus constantly reminded of the imperfection or supposed 
imperfection of the block signals. Every superintendent who keeps 
watch of his brakemen and has occasion frequently to investigate 
the practice of his flagman and engineman labors constantly under 
the feeling that he is leaning on broken reeds—which he hopes 
to put together in bundles that shall be so large and so securely 
tied as to take the place of one sound staff. Every committee 
which has tried to frame a satisfactory flagging rule has failed; 
and the best flagging rules have served only to show the difficulty 
or impossibility of getting men who will intelligently and faith- 
fully carry them out. 

As a result of this condition, railroads everywhere are keep- 
ing up the inconsistent practice which Mr. Slater described in 
his paper. A flagman is required to go back as though there were 
no other protection for his train from rear collision. If he goes 
beyond a fixed block signal the discredit to that block signal is 
glaring. If he goes only to it and stops there, the question arises, 
Why should not the signalman in the tower (where the manual 
block system is used) go down to the ground and stand there with 
a flag every time that he puts his signal up behind a train? In 
the case of an automatic signal there is no tower there, and no 
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signalman; for this reason the feeling that man-operated signals 
are superior to automatic still survives. It exists so generally that 
the Signal Association, following the discussion of Mr. Slater’s 
paper, voied unanimously that man-operated signals were the only 
kind that could be trusted absolutely. Even these were declared 
to be fully trustworthy only when equipped with electrical lever- 
locking (from one station to another) and with apparatus by which 
each train shall always put the signals in the stop position behind 
itself regardless of any negligence on the part of the signalman. 

Conditions like these, and others with which the reader is 
already thoroughly familiar, may well cause every railroad officer 
to join Mr. Slater in asking the question whether our automatic 
block signals are to be anything more than ornaments. 

But we have the anomalous condition that we already do treat 
these signals as something more than ornaments. In committee 
meetings and public discussions we set up our theories of perfec- 
tion and swear eternal allegiance to them, thus declaring the sig- 
nals imperfect; but in practice we run trains so close together 
that the flagging rule is not likely to be of any service whatever 
as a protection, and therefore we do depend entirely on the block 
signals, whether we acknowledge the fact or not. In short, we 
are in the situation where ihe flagging rule is used as a buttress 
to the block system when and where it is convenient to use it, 
and is omitted where and when it is inconvenient or impossible 
to use it. The question where it shall be used and where it shall 
not, is decided by the general manager, the superintendent, the 
brakeman and the conductor on premises so mixed that nobody 
tries to formulate them. From this condition—and brakemen all 
the time learning by experience that flagging is unnecessary in mil- 
lions (perhaps billions) of cases (where required by the rule) to 
one case where it will actually prevent a collision—we seem destined 
to slowly drift into that prevailing on the English railroads, where 
flagging is almost universally neglected and where the critical in- 
spectors of the Board of Trade seem to be utterly oblivious to it 
as a protection from collision. 

Whether we do or do not become more like England, the fact 
remains that we, like the English, have thousands of miles of road 
on which the block system is nearly perfect, and the question is 
whether we are going to bring it sufficiently near perfection to 
abandon definitely and officially the costly, inconsistent, annoying, 
discipline-destroying flagging rule. Without block signals the flag- 
ging rule is every superintendent’s béte noire. With block sig- 
nals it is liable to bring him into contempt. 

Naturally it requires rare courage to make a change which can- 
not be warranted in advance to cure the collision disease abso- 
lutely, for everybody fears that the credit of any improvement ef- 
fected by the change would be nullified by those collisions which 
should occur, howsoever much their frequency might be reduced. 
So difficult a problem must therefore be undertaken with caution; 
and Mr. Slater’s proposition is in that respect commendable. He 
would take only one simple step. Where there is a block signal 
that protects a train with a half-mile overlap (the rear of the 
train having passed the signal half a mile) or more than half a 
mile, the brakeman, having seen the signal, and having put down 
his torpedoes at least a quarter mile back of the rear car, may 
return to his train. That would be a very conservative innova- 
tion. If the Southern Pacific superintendents refrained from rec- 
ommending it because they had never heard of anyone else who 
did such a thing we advise them to reconsider their decision. 
Their conservatism is excessive. Whether the torpedoes half way 
between the train and the signal are worth what they cost—say 
five cents—may well be questioned. Logically the approval of this 
feature would lead to a demand for an automatic or man-controlled 
torpedo-placer at every home block signal. 

Without regard to the torpedo, however, logic—or common 
sense—leads us to a second conclusion. If the brakeman’s cer- 
tificate that the block signal stands in the stop position is a 
sufficient protection to his train (with the torpedo 80 rods back) 
why should not he have observed the signal when he passed it, 
and thus be able to certify its position without going back to look 
at it? Then the train would not be delayed any longer in a three 
mile block than in a half mile block. If rear brakemen observed 
all signals and made a record of their position, the block system, 
as a system, would be perfect; for the conductor of a train could 
by referring to the brakeman’s record at any time learn whether 
or not the last signal passed was left in the stop position. 

The block system ought to be made perfect, for reasons already 
indicated and suggested. This idea of having rear brakemen know 
what kind of signals they have passed has been recognized, and 
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even put in practice to some little extent, but it still needs ex- 
tensive testing. Is this not a question well worth settling? If 
brakemen cannot be disciplined so that they will bring in com- 
plete records every trip let us ask whether the discipline in that 
feature can be any more defective than it is now in respect to 
flagging. If there is a question as to the prompt filling up of the 
record immediately after the passage of the train past each signal, 
surprise checking is available as an antidote to carelessness. If 
signals are sometimes hidden by steam or smoke, so that brake- 
men must report frequently that the position of a signal is un- 
known, the only remedy may be to have some additional attach- 
ment or contact fixed to each signal; but would not that be worth 
trying? At all events there is no reason in leaving the matter 
of train protection in its present unsatisfactory condition while 
so apparently feasible and simple a safeguard has not been fully 
tested. That some man on a train ought to know that the last 
block signal passed by it was left in the stop position is a definite 
need. This need is recognized on some roads by fixing the signal 
post 200 ft. beyond the entrance to the block section, so 
that the engineman can see it turn to “stop” a moment before 
he passes it. On roads where this practice—on some grounds objec- 
tionable—is not in vogue, where the signal remains clear until the 
engine has passed it, the same need should be met by having some 
one else see that it moves or has moved to the stop position. The 
rear brakeman is the man who can best do this, 

The New York Subway, with its overlaps and automatic stops, 
represents a definite attempt to make the block system perfect 
in itself and not dependent on the aid of flagmen. The New York 
Central’s proposed signaling in its electric zone, with its long 
overlap, is another attempt in the same direction. Expressions 
here and there from expert railroad officers indicate apparently 
a growing approval of the principles on which the officers of these 
roads have acted. Some railroad officers who believe in the prin- 
ciples, take no action looking to their adoption on their own roads 
because of the real or supposed excessive cost of maintaining such 
safeguards. But if the principle is correct—the principle of mak- 
ing the block system as nearly perfect as it can be made—only 
the most complete evidence of imperfect results or extravagant cost 
can justify any passenger railroad in relaxing its efforts to attain 
the desired perfection. 

One of the chief elements in the argument for the use of, the 
block system is the need of providing a method of running trains 
under which the superintendent of the road can enjoy a‘reason- 
able freedom from anxiety. His peace of mind is a valuable asset 
of the company. The improvement here suggested is necessary 
to the accomplishment of that result. Mr. Slater has made what 
should prove a most fruitful suggestion. 





October Accidents. 





The condensed record of the principal train accidents which 
occurred in the United States in the month of October, printed in 
another column, contains accounts of 21 collisions, 23 derailments 
and 5 other accidents. Those which were most serious, or which are 
of special interest by reason of their causes or attending circum- 
stances, occurred as follows: 





Place. October. Killed. Injured. 
1. Eensingoers, MN. Ws. 6.25 265 4th 5 25 
2. Carondelet, Mo. . Jk eee Aen + 10 
3. Whitefish, Wash. 14th 3 5 
2, SOPRKCE, TOKIR. oc scées 22d 0 20 
Bes) UN, I nhs 3.65ss e's verw ke 22d 4 36 
GC. SONEDIN, ONID .ncsacas cscs Clin 4 2 
7. meeetic City, KN. d......1.. GR 57 20 
The first and the last accidents, Lansingburg and Atlantic City, are 


the only ones in this list which are out of the ordinary. The first 
one affords a striking example of a state commission quickly stir- 
ring to lock the door after the horse is stolen, and the other is 
equally notable as a case where the public is peculiarly interested 
in having a full and unprejudiced report of all the facts, but where 
there is no public authority to furnish anything of the kind. New 
Jersey has no competent investigating body, and the Federal Gov- 
ernment investigates only by letter. It takes the report of any 
accident, even the most serious, about as the railroad company 
offers it. Such a report may be very insufficient, for even those 
railroad managers who will make an unprejudiced report—there are 
a few such—are quite likely to fall short in the other essential, ful- 
ness of detail. Once more the need of a strong governmental in- 
formation bureau in this field is brought home to everybody’s mind. 

As to the facts of these cases, the New York Commission finds, 
according to the published accounts, that the engineman in the 
Lansingburg case had not enough distance to stop in. Whether or 


not this throws the whole blame on the preceding train’s flagman is 
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not clear, for we are not informed whether a safe time interval had 
been prescribed and maintained at frequent intervals north of 
Lansingburg. The remedy recommended is a second main track 
and automatic block signals, which illustrates the confusion of 
thought often seen in the state commission reports. How would a 
second track cure the disease of rear collisions? It would not. It 
would reduce congestion of course. But if removing congestion is 
the main thing to do in dealing with this danger, some roads are 
in a desperate case! In the Atlantic City case there seems to be no 
dissent from the conclusion of the coroner’s jury as to the cause of 
the car jumping the track, though the railroad apparently still 
holds to its claim of “not proven.” As intimated above, the need 
is for a full exposition of all the circumstances; the rail and its 
fastenings and locking apparatus; the floor of the bridge, the guard 
rails, their material size and situation, outside and in, and the 
signaling and interlocking. In the last big drawbridge disaster, that 
in Virginia a year ago, it appeared that there was no interlocking. 
whatever. A _ well-posted railroad officer recently remarked that 
he knew of only one road which had approach locking (by track 
circuit) at its drawbridges. With facts like these before us, who 
dissents from the proposition to establish Government investiga- 
tion? 

The number of electric car accidents reported in the newspapers. 
of the United States in the month of October was 207; 10 persons 
were killed and 191 injured. The worst accident in this list was 
one which occurred at Toledo on the evening of October 10, when a 
street car was struck at a crossing by a passenger train of the 
Cincinnati, Hamilton & Dayton. Fifteen persons were killed or 
injured, the deaths, according to the reports, numbering four. 








Kansas City Southern. 





In 1897 the Kansas City, Pittsburg & Gulf was put in opera- 
tion from Kansas City to the Gulf at Port Arthur, Texas. It was 
an independent road built under speculative methods, and it prompt- 
ly began to make its influence felt among the railroads of the South- 
west by sharp rate cutting. A period of severe competition in 
rates during which the road lowered its tariffs to a point which 
probably little more than covered direct expenses of operation, 
was followed in 1899 by the receivership of the property, which 
was reorganized in 1900 as the Kansas City Southern. For the first 
five years the road was operated under a voting trust of which 
E. H. Harriman was chairman, several general officers of the Harri- 
man Lines being appointed to similar positions on the Kansas City 
Southern. A large share of the ownership of the road was held in 
Holland and the Dutch holders formed the nucleus of the independ- 
ent stockholders, who, in May, 1905, took over the property from the 
voting trust and proceeded to reorganize the management and poli- 
cies of the road. 

The annual report of a year ago, covering the fiscal year ended 
June 30, 1905, is a severe arraignment of the management of the 
property under the voting trust. It must be remembered, however, 
in passing judgment on the previous control, that the road 
itself had scant funds available for maintaining the property, while, 
at the same time, it was by no means to the interest of many of 
the managers to lend their credit to obtain furids with which to 
build up the Kansas City Southern as a competitor to roads in 
which they were more directly interested. The road was found by 
the new officers to be in thoroughly bad shape, not only for economy 
in operation, but even for safety in carrying its regular traffic. 
Owing to bad conditions of roadbed and track, inadequate ware- 
houses, yards, sidings, water stations and telegraph wires and in- 
sufficient number of locomotives and cars, a large proportion of 
which also were in bad repair. During the first six months of the 
calender year 1905 there were 715 wrecks and derailments import- 
ant enough to cause serious loss and delay. Besides the destruc- 
tion and damage to property thus caused, the delay to train service, 
with its resulting high expenses for extra fuel and overtime and 
the diversion of traffic, following the serious loss of confidence and 
good will of the public naturally gained under such a record of 
accidents, were serious losses to the road. The outbound freight 
house at Kansas City was an example of the poverty stricken con- 
dition of the property. This was a narrow open shed in poor 
repair with a small space at one end boxed in for the care of tools, 
contrasting with substantial modern warehouses owned by com- 
peting roads. Of the equipment, 25 per cent. of the locomotives 
were in bad order and from 35 per cent. to 50 per cent. of the freight 
cars required heavy repairs. Of the whole freight equipment 65 
per cent, was unfit for use in transportation of freight which re- 
quires dry cars, such as grain and merchandise. Repairs had been 
improperly made with inferior materials, so that soon after being 
repaired cars were again in bad order. In a word, the road hastily 
built, with steep and frequent grades, insufficient cutting and bal- 
lasting and cheap construction in the first place, had been allowed 
to deteriorate to a point where operation was at once uneconomical 
and dangerous. 

The Kansas City Southern has a main line 788 miles long 
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from Kansas City south to Port Arthur. Eleven miles of this near 
the Kansas City end are trackage rights over the St. Louis & San 
Francisco. The principal traffic of the road is raw materials, par- 
ticularly lumber, originating in the center and on the southerly 
end of the line and destined for Kansas City and points beyond 
that gateway. It has a small return haul in grain and merchandise 
traffic south from Kansas City, much of which however instead of 
traversing the whole length of the line, leaves the road at Shreve- 
port, La., to be carried to the Gulf at New Orleans by steamer on 
the Red and Mississippi rivers. It is particularly deficient in branch 
line mileage, having only 83 miles of feeders, of which the longest 
is a 32-mile branch operated separately by the Arkansas Western. 
It therefore has an unusually heavy freight density for a road 
in the Southwest, but most of its traffic is carried at low rates 
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Kansas City Southern. 


and over expensive gradients. Grades of 1 per cent. or more are 
scattered over the 719 miles of line from Kansas City to DeQuincy, 
La., so that there is not a single low grade operating division on 
the road. For this reason, in spite of the heavy character of the 
traffic, the typical train carries only 15 loaded cars. The train- 
load is, therefore, only 289 tons of revenue and 327 tons of com- 
pany freight, these figures being larger, one by 21 tons, the other 
by 38 tons, than in 1905. A thorough examination into the possi- 
bilities of grade reduction is now being made. This is one of the 
most important problems which is to be faced by the present man- 
agement, as on account of the density of heavy traffic, a reduction 
of grades is necessary to efficient and economical operation. 

The most fundamentally important step taken by the present 
owners, on assuming control, was the securing of new capital for 
improvements. Twenty-year improvement 4% per cent. bonds to the 
amount of $10,000,000 were authorized on March 19, 1906. Of these, 
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$6,000,000 were pledged as security for an issue of $5,100,000 5 per 
cent. six-year notes. Of the proceeds of this note issue, about 
$2,200,000 has since been used in general improvements to the prop- 
erty. New equipment has been obtained under two equipment trusts 
of a total issue of about $2,000,000. Some 60 spur tracks have been 
or are being built or extended to better serve industries previously 
on the line. At the same time ordinary maintenance under oper- 
ating expenses has been liberally charged against earnings. 

The cost of maintenance of way and structures per mile of 
road was $1,185 in 1906 and $945 in 1905. Maintenance of equip- 
ment was $2,850 per locomotive in 1906 against $2,895 in 1905; 
$863 per passenger car in 1906 against $851 in 1905, and $65 per 
freight car in 1906 against $94 in 1905. A largely increased amount 
under this head was spent for repairs and renewals of shop ma- 
chinery and tools, against which was charged $575,000 in 1906 and 
$42,100 in 1905. 

Along with the betterments to the property, both gross and net 
earnings showed increases during the fiscal year ended June 30, 
1906. Gross earnings were $7,568,000 against $6,894,000 in the pre- 
ceding year, a gain of $675,000. Operating expenses increased $444,- 
000, leaving net earnings of $2,036,000 against $1,800,000 in 1905, 
a gain of $230,757, or 12 per cent. Even with the increases in 
charges through the new interest payments on short term notes 
and equipment notes issued during the year, net income was larger 
by nearly $200,000 than in the previous year. 

Freight traffic density increased from 887,000 tons of revenue 
freight one mile per mile of road to 1,061,000. The ton-mile rate 
increased from 0.0729 cents in 1905 to 0.0679 cents. There were 
19 tons of revenue freight carried in each loaded car. The number 
of ton-miles of company freight increased nearly 100 per cent. 
owing to the large amount of construction material which was 
being moved. Freight earnings per mile of road were $7,204 against 
$6,469 in 1905. 

Under the head of commodities carried there were important 
increases in the tonnage of grain and petroleum and other oils, 
both of which classes of traffic were larger by 100 per cent. than 
in 1905 and in steel and iron products and miscellaneous tonnage. 
On the other hand there were decreases in tonnage of cotton, coal, 
stone and sand. Of the grain tonnage of 229,000 tons 206,000 tons 
originated on the Kansas City Southern. 

The following table sums up the principal results of operation 
for the Kansas City Southern, including the Texarkana & Fort 
Smith, comprising the lines in Texas: 


1906. 1905. 
Mileage worked ............. 827 839 
Passenger earnings ...... $945,208 $811,192 
Freight earnings ........ 5,958,153 5,427,507 
Gross earnings ..... errr 7,568,332 6,893,656 
Maint, way and structures 981,104 800,693 
Maint. of equipment ..... 1,184,080 1,188,163 
Conducting transportation 2,854,696 2,598,278 
NG GCGFWINED §. .c ccccssccecce 2,036,057 1,805,300 


INGE ICO, Secccicisadeeenmas 933,055 610,192 


Canadian Northern. 








The Canadian Northern is probably the most rapidly growing 
railroad system in America. Starting some seven years ago with a 
small mileage, it sub-leased from the province of Manitoba the North- 
ern Pacific lines in that province and has since, by rapid building, 
extended its mileage in direct operation to 2,500 miles. At the same 
time in eastern Canada short railroads have been acquired or built 
and are now held by allied corporations. During the past year these 
subsidiary companies have been consolidated and unified, so that 
now the Canadian Northern interests in the East are comprised in 
three groups: the Halifax & Southwestern in Nova Scotia; the 
Canadian Northern Quebec Railway in Quebec, the nucleus of which 
is the former Great Northern Railway of Canada; and the Canadian 
Northern Ontario Railway, whose existing mileage is largely made 
up of the recently opened line of the former James Bay Railway 
between Toronto and Parry Sound. It will be seen from the accom- 
panying official map that the plans of the Canadian Northern are 
most ambitious. Besides a line to Fort Churchill on Hudson’s Bay, 
the first 100 miles of which are already under construction, a 
through line from the Atlantic seaboard in Nova Scotia and New 
Brunswick via Quebec, Ottawa, Sudbury, Winnipeg and Edmonton 
to the eastern boundary of British Columbia is indicated, with com- 
pletion of one of the westernmost lines to the Pacific undoubtedly 
to follow. 

The fiscal year ended June 30, 1906, was marked by the open- 
ing of the main line of the Canadian Northern to Edmonton, Alb., 
and also of the important branch to Prince Albert, Saskatchewan. 
Another line to Prince Albert was acquired in the Q’Appelle, Long 
Lake & Saskatchewan Railway, previously the Prince Albert di- 
vision of the Canadian Pacific. In the East, the James Bay Railway 
was, on November 19, 1906, opened to regular train service between 
Toronto and Parry Sound; its extension to Sudbury is to be opened 
next year. The Canadian Northern Quebec Railway was consoli- 
dated with the Great Northern of Canada, the Chateauquay & North- 
ern and the Quebec, New Brunswick & Nova Scotia. 

With an average of 2,064 miles operated during the fiscal year, 
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as against 1,586 during 1905, gross earnings were $5,900,000, against 
$4,190,000 in 1905. Operating expenses were larger by $1,000,000 
than in the previous year, leaving net earnings of $2,200,000, against 
$1,500,000 in 1905. There was a striking gain in passenger earn- 
ings, which rose from $660,000 in 1905 to $1,060,000 last year, an 
increase of 60 per cent., these earnings being 18 per cent, of the 
total earnings against 16 per cent. in the earlier year. Freight 
earnings were larger by 42 per cent.; the tonnage moved was 1,727,- 


002 tons, compared with 1,368,896 tons in 1905. Of the increase, 
grain and flour contributed 179,596 tons, logs and lumber 45,000 
tons and general merchandise 99,000 tons. The report calls atten 


the year from move- 
immigration busi- 
salls- 


tion to the large increase in traffic throughout 
ment of grain and cattle and from farming and 
ness. Referred to as the most noteworthy and particularly 
factory development is the gain in coal, iron ore and other mineral 
traffic on all parts of the lines, particularly toward the end of the 
fiscal year. This is spoken of as an especial subject of congratula- 
tion, as it will enable the company in future to face vears of poor 
crops, whenever they come, with equanimity. During the present 
fiscal year a movement of iron ore from the Atikokan range to Port 
Arthur is expected. A manufacturing plant is being built at Port 
Arthur, and it is also expected to market some of the ore in the 
United States. Attention is called to the fact that in the three 
months of July, August and September, 1906, since the close of 
the fiscal year, the gross earnings exceeded the figures for the same 
months of 1905 by $691,600. 

The road traffic is classified under nine heads as follows: flour, 
grain, livestock, logs and Jumber, firewood, fish, immigrants’ effects, 
building materials and miscellaneous. There were 16,200,000 bush- 
els of grain carried, as against 9,700,000 in 1905. More than twice 
as many head of livestock were carried. The rush of settlers to the 
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very many years, be carried out; for the present, certainly, the ex- 
pectations of the promoters of the road have been most successfully 
realized. 

The operating results for the past two years are as follows: 


1906. 
Mileage worked ..........00. 2,06 
Passenger earnings ...... $1,062,689 
Kreight earnings ........ 4,885,933 
Gress GAFRINGS .cccccciccece 5,908,756 


Maint. way and structures 
Maint. of equipment 
Conducting transportation 
Operating expenses 
Net earnings 
Mileage worked 


807,692 





1,515,800 
2,644,730 
1,545,482 

1,876 


(June. 80):..... 





NEW PUBLICATIONS. 


Strength of Materials, by Professors 8, BE. Slocum, B.E., Ph.D., and KE. L. Han- 
cock, M.S. Published by Ginn & Co., Boston, 
The book is intended for use as a text for engineering students. 
Part I consists of an analytical treatment of the subject and Part II 
presents a review of the physical properties of the materials of 
construction. It also presents experimental data for the purposes 
of the student. The titles to chapters indicate something of the 
scope of the work; they are: Part I.—Elastic Properties of Mate- 
rials; Fundamental Relation Between Stress and Deformation; 
Analysis of Stress in Beams; Flexure of Beams, Columns and Struts; 


Torsion; Spheres and Cylinders Under Uniform Pressure; Flat 
Plates; Curved Pieces; Hooks; Links and Springs; Arches and 
Arched Rabs; Foundations, and Retaining Walls. Part II.—Iron 


and Steel; Lime, Cement and Concrete; Reinforced Concrete; Brick 
and Building Stone; Timber; Rope, Wire and Belting. 
The presentation of the subject of Hooks, Links and Springs 
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Canadian Northern System 


rich grain growing districts tapped by the Canadian Northern's west- 
ern main and branch lines is suggested by the fact that while in 1905 
there were 1,558 cars of immigrants’ effects hauled, last year there 
were 2,614 cars. Of building materials, 8,955 carloads were car- 
ried, as against 5,968 in 1905, another suggestion of the permanent 
settling of the new districts. Not only have the aggregate amounts 
of traffic and earnings been greatly increased during the year, but 
the earnings per train mile and per mile of road have increased. 
Passenger earnings per train mile were 22 per cent. and freight 
earnings per train mile, 8 per cent. larger than in the previous year. 
Gross earnings per mile of road show an increase of 8 per cent. and 
net earnings 11 per cent. At the same time, the amount required 
per mile of road to pay the first charges, including leased lines, 
shows an increase of 10 per cent. There was an increase of 30 per 
cent. each in the mileage of passenger trains and freight trains. 
It is interesting to observe, as an example of the low cost of main- 
tenance of recently built lines mileage, that maintenance of way cost 
$391 per mile, against $351 in 1905. 

The present strength and prosperity of the Canadian Northern 
are, of course, primarily based on the wonderful development of the 
western provinces of Canada, particularly Manitoba and Saskatche- 

yan, in which two provinces most of its mileage is located. If the 
general estimates of the future possibilities of this region are ac- 
curate, the road has a splendid future from this part of its line 
alone. It is evidently the intention of its owners not only to secure 
the profitable local traffic thus obtained, but eventually to carry 
grain out to the eastern seaboard for export over their own rails. 
As a study in competitive railroad building, the development of the 
Canadian Northern, side by side with its two much stronger and 
more powerful competitors, will be exceedingly interesting to watch. 
Under present conditions of Canadian prosperity, and particularly 
with the favor from government bodies—a factor of great import- 
ance in Canadian railroad development—it seems entirely possible 
that the whole ambitious scheme of development may, within not so 


Showing Proposed Extensions. 


is by a simple graphical method which has not before been pub- 
lished in this country. The chapters on reinforced concrete, tim- 
ber, rope, wire and belting represents material which has been well 
selected from the vast amount of experimental data now available. 
The student is referred to original sources of information and prob- 
lems are given to serve in testing his grasp of the text. 

Professor Slocum is associated with the Department of Applied 
Mathematics of the University of Cincinnati, and Professor Han- 
cock with the Department of Applied Mechanics of Purdue Univer- 
sity at Lafayette, Ind. 


Proceedings of the Fortieth Annual Convention of the Master Car Builders’ 
Association, Held at Atlantic City, N. J., June, 1906. Published by the 
Association, J. W. Taylor, Secretary, Old Colony Bldg., Chicago, Il. 
Half Leather; 6 in. x 9 in.; 670 pages. 

This volume of the Proceedings is identical in form and arrange- 

ment with those of previous years and contains all of the committee 

reports, individual papers and the discussions on the floor of the 
convention. The text and drawings of the standards and recom- 
mended practice have been revised in accordance with the action of 
the Association during the last year. The most important and valu- 
able of the reports include those on brake beams, brake shoes, cast- 

iron wheels and triple valves. The Association now has 631 

members. 


The Bituminous Coal Carriers. 





In the Railroad Gazette of June 1, 1906, a compilation and esti- 
mate was made, from the best sources then available, of the bit- 
uminous coal hauled by rail during 1905. The following table, com- 
piled by Edward W. Parker, and published in the form of an ad- 


vance chapter from the “Mineral Resources of the United States,” 
under the direction of David T. Day, Chief of Division of Mining 
and Mineral Resources, United States Geological Survey, is more 
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Shipments of Bituminous Coals over the Principal Railroad Lincs and Systems of the United States. 
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6 Includes the Baltimore & Ohio Southwestern. 
¢ Includes the Chicago & Eastern Illinois. 


a Includes the Pennsylvania Company, Pennsylvania Lines West of Pittsburg, Terre Ilaute and Indianapolis, 


a Norfolk Chesapeake — Louisville 
risco.e & Western. Il}. Central. & Ohio & Nashville. 
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Vandalia, and other subsidiary companies. 


Shipments of Bituminous Coal Over the Principal Railroad Lines and Systems of the United States (Continued), 


State. Burlington.a Wabash.b Santa Fe. 
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a Includes the Chicago, Burlingtan & Quincey, Burlington & Missouri 
b Includes the Wabash Pittsburg Terminal, Wheeling & Lake Erie, 
c¢ Includes the St. Louis, Iron Mountain & Southern. 

d Includes the Choctaw, Oklahoma & Gulf 


Shipments of Bituminous Coals over the Principal Railroads of the 
United States. 
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4,865,125 3,095,806 2,845,626 2,¢¢2,868 2,377,639 
River, Burlington & Western, Kansas City & Omaha, and other subsidiary lines. 


and West Virginia Central & Pittsburg. 


The shipments over the railroads which penetrate only one or 
two states, and which were less than 1,000,000 tons and over 100,000 


Quantit ; yA ‘ 
Railroad. State. short eae Total. tons in 1905, have been reported as follows: 
New York Central & Hludson River... Vennsylvania 6,307,762 3,307,762 
Amount, 


Buffalo, Rochester & VPittsburg...... Pennsylvania. 





6 201, S06 6,291,806 








caning honed ) Railroad. is State i 100 
er bec bn Kansas Ter ( fe ca Alabama Great Southern ...... Alabama ...... id alate areas O90 
Union Pacifico... 6c eee ee ee eee Wyoming ...... j 4,345,174 Jeech Creek ......... 00005 eeeeeee Pennsylvania au che marae D 
RUUGEE case sivic.ce 50,28¢ sa Buffalo & Susquehanna ........... Pennsylvania ........-.--. 
| ( ‘olorado Bl ae 1,819,233 ] ( ee 2 —— acea dd dne anata tha at arb aiid, ett ie wh on aera aceon 
Denver & Rio Grande ......... Utah .... aA: 959,000 & 2,808,242 po Geear : RES ee On Ca ct lina kK weeccrcreccecence 
4 New Mexic ac. 30,000 C ricago a1 at Age - ei are eee mace Lh and Kansas aaaete 
{ Illinois 2,455,409 } Chicane ge oo — Se Mir ed $e ae vee demeaeee 
‘hicag Sa es ern at yada aad i ' ee ae 2 663,085 cago, anapolis & Loulsville... AMA 2c ccc ccrercccecccee 
Chicago & Alton 1 Missouri 207,6765 “8595S Coun Peoria & ft. Louie Ry. of Mi.. Wines ........ 0.0.0.0 ck, 
{ Washington 1,936,684 ]} CaGICEOUNNE So aus as cccets ene ens WORE VINGINIG oc. ccccccaces 
OME MEPT PMCHIE 20 c6k ss cele cavcvnns / Montana ... ae 666,066 2 648,395 Colorado Midland ...........ccece CN 5 a oe oral sca craaieaieta's 
| North Dakota .. 45,645 Colorado & Southeastern.......... COMNAMS «cdacdewwaxeds nace 
Colorado & Southern .............. Colorado ...... 2,289,271 2,289,271 ——— - i meg: SEO RES SSS 2 ps  spa A a Z 54° poe 
ae Fie a ae Ret « rere. et as MEOW weciecccecccedee De Ue 
Wheeling & Lake Erie ............4. aon Virginia . . 9 95 é S194 2,260,841 Denver, Northwestern & VPacific..... COMMONS <3. s0edtc.dwetecmasas's 178,339 
es gel Pt 1s Des Moines, Iowa Falls & Northern . lowa .........ccceeeeee eee 123.694 
NONSAS 2s eee eee 44,1e yetroit, Toledo & Ironton.......... CNS os a Ne aoe 759,277 
Missouri, Kansas & Texas.......... Misour! Wiican Gh aes 1038535 | 2,153,344 eee Sicond Top Sees ese eccececvece I’ “ennsy IWAMIB 2cccecevececns 143/952 
. lage Perritory eas | R Wigin, Joliet & Bastern .........06. BOI iis roc <rain caroiciete Bae ae 964,430 
OCXAS -- eee eeee ‘ El Paso & Northeastern ..........- NOW GMNOR ses cccisc couswas = 3,594 
See sina § West Virginia 1,790,254 a me Evansville & Indianapolis .......... it on Bee epee err 157,172 
Ranawhn & Tigem <..-++ >>>. ss (13. eae 85,267 § } 1,875,521) ort Smith & Western . ec ateceees Indian Territory .......-.-. 250,311 
Tolo 7 Nueces me 70 Georges Creek & Cumberland....... PSUR ki ouacasas exeanwa 230,269 
Toledo & Ohio ¢ ent ral Me a re Ohio .. tees ees 1,728,774 1,728,774 Travian & Norihedstem coo. WHEE ee 208,315 
Bessemer & Lake Erie ............ - Pennsylvania 1,584,619 1,584,619 Jfuntingdon & Broad ‘Top Mountain.. Pennsylvania .............. 
"rie fl Sa 1,247,909) 4 494743 Ilfinois Southern ...........---0+% i eecererrrre rrr. < 
RUAN SIE SiON Seen te 8s Sone SOLS EL ANS POO te. once oc. 246,834 § : Indiana, Illinois & Iowa . Te oles dal TO riba tide aneetes head 
a 69,754 International Me GEUME ROU ROOIN & 6 5d:6 “TROBE, canta kore e'aiaecewaiainieta 
eteesiaiie famil oe a ot ae ea aaa 17 ’ Jowa & St. Louis .....--+-.--+ee+s Missourl . 0.2... esses ee ee 56,18 
ncinnati, Hamilton & Dayton..... ) Indiana 15,3087 1,491,340 Kellys Creek ........--cs-ccsseces Went Vicwiila. c:¢ c.ccee cane 129,426 
| Michigan eed raeaee | Lake Erie, Alliance & Wheeling ..... GU a aratdar et cat A eee aca O71 065 
, fe ee! | ee petageahecine ~,o, Lake Shore & Michigan Southern... Pennsylvania & Ohio ....... 157,225 
Evansville & Terre Haute ....-.+-+ - Indiana ....... 1,415,236 1,415,236 Lick Creek and Lake Erie.......... Virginia. ............. tee. 440,185 
: { pS eee 14,672 | Litehfleld & Madison ......scceccses RPE oe wesc awa vicadeeewae 812,165 
Nashville, Chattanooga & St. Louis..4 Tennessee ...... 1,064,537? 1,087,791 Louisville, Henderson & St. Louis .. Kentucky ................. 101,262 
"| GOGTRIR oceans 8582) Michigan: Comtral <0 .cccncccsscacee NIE e's Cua atawaees f 426,334 
: a ic {Missouri ....... 529,332 _-, Minn., St. Paul & Sault Ste. Marie.. North Dakota ............. 110,428 
Missouri & Louisiana ........-..+5 *) Arkansas ...... 415,446 GAS, TTS MOnOnganGle 2. << 65. cvacenscasas «) PORNO RIVANID «0.02550 escc ees 351,719 
Chicago, Milwaukee & St. Paul fIilinois ........ 61,461. 881 338 Newten & tes ome eae weak ome ecm ea ene eee Sta TUE 
Mt 4 ot. QAUl ww cee See eae 819, 877 § OO L,006 NeW we 4 " 2s PPM wee ccc ccvcce Wi TRV Cee - ’ “ 
iiger , Peoria & Pekin Union ........cesee ENERNODN holaca a. o.aleret@ haleta cela 217,055 
pint CAmhwAl osc. ccs Oiiereewes F / Illinois Sots aie 383,22 a4 839,040 Pittsburg & Castle Shannon ....... PORPNVEREE o.ccacicinvacees 101,267 
t a oS See Owe es = ae s Pittsburg, Shawmut & Northern..... PORNSVIVONID. nc cccccuccuece 687,415 
a a Sa { Montana .. és 65 90 OF Quincy, Omaha & Kansas City «« MIGBOUFE 22... ccccvwcecewee 288,053 
Great Northerm ..-+++e0ssrcerseees {North Dakota ..  ‘Seges} 832,288 Qrltey. ome ierille ort: 1 pian aearaesge lil 299:723 
: - ee 628,692 St: Lomis & O'Fallon... i. cccincewss WGN a eid awasanva ceases 408,300 
Mobile & Ohio ....... 66. e seen ee yo e she eeR tert et 819,441 St. Louis, Troy & Eastern......... Withee a oot cence eae 956,468 
; nee { Kentucky 273,345) Seaboard Aly Lime . occ ccccecdccce PAE oe waielo caviar wa ee we 177,436 
Cincinnati, N, Orleans & Texas Pac. ) Tennessee Beet 416,915 § 690,260 Texas & Pacific...........c.eeeeee WGMNGR Gc ea gac<ccieadsaaa aa 573,656 
| Kansa 332.641 Toledo, Peoria & Western .......... PUNO oo nc cicvccewoetees 189,199 
Ry eee sat BD tseccose Obese Toledo, St. Louis & Western........ WRITE ooo sase oct. e cre aio or alelens 304,982 
Kansas City Southern ............ Bm sereng piss Hf 40 433,401 oluca, Marquette & Northern...... [PLAC Raa eee Oe eS 173,753 
en int ory. ‘ er Virginia & Bouthw GNOME co iccaewees Winnie ca pace eared 333,588 
5 Fahne ndian Territory 89,399 | 016 Wester ANIOMNONY 6.6 ccccceccctcene POMMGVEVOME 2c ccccccecece 564,154 
Midland Valley, ....-.+++++seeeees Arkansas ...... 179,918 § 219,317 Zanesville & Western ........eeeee CUR Seccnwrakscce ease 738,938 


<n ees s 5 6 ume 


> pms = 





4760 


complete. The table, of course, involves duplications, but it never- 
theless shows that the railroads profited by the carriage, in total, 


of about 226,000,000 short tons of bituminous, exclusive of roads 
hzuling less than 100,000 tons. The latter brought the total ship- 


ments up to a little over 255 million tons for the year. The number 
of carriers participating in the movement of 100,000 tons or over 
was 96, exclusive of the separaie corporate companies included in 
the larger systems. 


Shop Betterment Work on the Santa Fe. 


CITARLES H. FRY, 
the Railroad Gazette. 
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Topeka shops are the largest on the System and their superintendent 
reports direct to the superintendent of motive power. The other 
shops are under the master mechanics of their respective divisions. 

The credit for the introduction of this betterment work on 
the Santa Fe is due primarily and directly to Mr. J. W. Kendrick, 
Second Vice-President, and it is to his energy and interest and con- 
sistent support of the efforts of those having the work more imme- 
diately in charge that their success is due. As already mentioned, 
the movement was inaugurated during a strike which was char- 
acterized by great bitterness. The prime objects of the betterment 
work as undertaken have been stated to be, in the order of their 
importance: 


(1) To restore and promote harmonious and cordial relations 
based on mutual respect and confidence between employer and 
employee. 

(2) To restore the worker to himself by freeing him from 
the small and debasing tyrannies of petty and arbitrary officials 
on one side and from individuality-destroying, union domination 
on the other. 

(3) To give the company better, more reliable and more trust- 


worthy employees. 

(4) To increase automatically and without fixed limit the pay 
of good men, this increase of pay depending on themselves, not on 
their immediate superiors. 

(5) To increase the 
cquipment. 


capacity of shops without adding new 
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tude that even now after two and a half years of wise, systematic 
and unremitting effort, the work may be said to be only fairly 
begun; for of the four great divisions of railroad operations it 


has been applied almost solely to the Maintenance of Equipment 


accounts, in a small degree to Conducting Transportation accounts, 
and not at all to the other two—Maintenance of Way and Struc- 
tures, and General Expenses. 


As a first step to getting an adequate idea of the magnitude 
of the undertaking, the accompanying map of the Santa Fe System 
should be studied, and its extent and general divisions noted. The 
of which 


System has a total of 8,500 miles. It owns 45,347 cars, 
44,204 are freight, 995 are passenger, and 148 miscellaneous cars. 
The total number of locomotives is 1,683. The System comprises 


the Atchison, Topeka & Santa le Railway proper, divided into the 


Eastern and Western Grand divisions; the Atchison, Topeka & 
Santa Fe Railway Coast Lines, and the Gulf, Colorado & Santa Fe, 
or Gulf Lines. The mechanical department of the System is in 
charge of Mr. Alfred Lovell, Superintendent of Motive Power, and 
has five major divisions as follows: 
Mechanical Miles No. 
Name. Iixtent. Supt. of road. of locos. 
1. Eastern Grand. Chicago to Newton...... W.F. Buck.. 2,600 584 
2. Western Grand. Newton to Albuquerque and 
(OURS fo JESS nes a Pe or M. J. Drury.. 2,650 430 
3. Coast Lines.... Albuquerque to San Fran 
RIO. soo. Sesecees Shork oe cranks S. L. Bean... 1,800 367 
4. Guif Lines..... Shawnee to Galveston.....P.T. Dunlop. 1,450 252 
5. Topeka Shops... General repair and manufacturing shops of System 
John Purcell, Supt. 
Each of the first four major divisions is, of course, divided into 


divisions, in charge of master mechanics. The 


the usual smaller 


‘slihen of the Atchison, Topeka & Santa Fe Railway Par 


(6) To increase the reliability of work turned out and the 
efficiency of operations performed. 

(7) To do all these things not only without cost to the com- 
pany but with a marked reduction in its expenses. 

It was the belief that by increased supervision and special 
reward, efficiency could be increased and expenses lessened. In- 
creased supervision was to be aided by more frequent and prompt 
tabulation of various performance records, by special expert in- 
vestigations of every operation as to man, machine, methods and 
material, with consequent planning to eliminate wastes of every 
and all kinds. The work thus far has been limited to the main- 
tenance of equipment accounts and to locomotive operatéon in its 
various phases, including repairs, roundhouse, supplies, fuel con- 
sumption, engine failures, lessening of delays at shops, adjustment 
of repair activity to traffic needs, etc. It can safely be said that 
the betterment work has resulted, as anticipated, in restoring har- 
mony between employer and employee, in restoring self-respect to 
the latter, and increasing his efficiency and reliability. Also it 
has raised his wages 10 to 20 per cent. on the average. In addi- 
tion, for every dollar of supervising and special expense incurred, 
the company has saved at least $10 in reduced costs. 

The Shop Betterment Department of the Santa Fe was organized 
by Mr. Harrington Emerson, Consulting Engineer, who has done the 
general as well as much of the detail planning and is in super- 
visory charge of all of the work. He is also local resident for 
Topeka shops and Eastern Grand division problems. As indicated 
by the present extent of the work as outlined in the preceding 
paragraph, the departments through which it had been necessary 
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to work to introduce the system have been the mechanical, Mr. 
Lovell, Superintendent of Motive Power; the accounting, Mr. W. 
EK. Bailey, General Auditor; the purchasing, Mr. W. E. Hodges, 
General Purchasing Agent, and the stores, Mr. N. M. Rice, General 
Storekeeper. The hearty co-operation of these officers has been an 
important factor in the success of the work; also that of the 
mechanical superintendent and the superintendent of shops at 
Topeka. Mr. Emerson’s office assistant is Mr, Clive Hastings, former- 
ly of the Northern Pacific. The special men reporting directly to 
Mr. Emerson are: . 

Mr. H. W. Jacobs (formerly of the Burlington and Union Pacific) , 
territorially in charge of all betterment work on the Coast Lines, 
and functionally in charge of tools and machinery betterments. 

Mr. J. EK. Epler (formerly of the Burlington; Lackawanna, and 
N. Y. C. Lines), territorially in charge of Gulf Lines and function- 
ally in charge of all car work. 

Mr. S. D. I. Emerson (formerly accountant and manufacturer), 
in charge of betterment work on the Western Grand division. With 
him is associated Mr. W. J. Power (formerly of the Union Pacific). 
These two men were previously in charge of time studies and bonus 
schedules and of the introduction of individual effort methods at 
Topeka shops. 

Mr. J. F, Whiteford (formerly of the Burlington and Union 
Pacific), in charge of all betterment work as applied to roundhouses. 


Mr. Curtis B. Goode, in charge of power house economies; 
Mr. Thomas W. Neely, in charge of oil burning economies; Mr. 
F. L. Hutchins (formerly of the Boston & Maine), in charge of 


records and “graphs”; Mr. G. S. S. Playfair, in charge of road 
units records; Mr. E. K. Wennerlund, general assistant on the A., 
T. & S. F. proper. In addition, each of the above has his own 
assistants, the total number of men directly engaged on this work 
in October being 31. 

As various facts indicating wastes or chances of improvement 
are reported to Mr. Emerson’s office, all of the conditions are 
investigated and new methods are evolved and planned. If these 
involve other departments they are, as the case may require, con- 
sidered in conference with either the general auditor, the general 
purchasing agent, the superintendent of motive power, the general 
statistician, the general storekeeper, the superintendent of shops 
and the mechanical superintendents, or the general managers. When 
an agreement has been reached and there is need for final authorita- 
tive action, the desired changes are submitted to the Second Vice- 
President for final approval. This adopts and incorporates the 
modifications due to the special work into the regular departments 
affected by these modifications. As examples of this co-operative 
work the following are cited: 

(1) <All mechanical pay-rolls and 
daily by the mechanical auditors. 

(2) Specifications as to many supplies have been adopted by 
the general purchasing agent. 

(3) The superintendent of motive power has approved recom- 
mendations for standardizing tools and engine parts, and innumer- 
able other recommendations. 

(4) The general statistician has put into effect a monthly 
report of locomotive performance; he has given valuable compila- 
tions and comparisons from other railroad systems. 

(5) The general storekeeper has always adapted immediately 
his own department procedures and records to the ofttimes annoy- 
ing experimental changes, and has directed all division storekeepers 
to co-operate in every possible way. 

(6) The superintendent of Topeka shops, while never abdi- 
cating his position as head of these shops, has, after conference 
and mutual agreement, put into effect locomotive, gang and machine 
schedules, and has himself introduced the new methods into the 
blacksmith and certain other departments. 

(7) The mechanical superintendents have co-operated as to 
roundhouse and car work, and as to the smaller shops. 

(8) General managers have seconded efforts and carried out 
recommendations as to power house betterments and as to fuel and 
supplies for locomotives. 

Records of pay-rolls, engine repairs, engine mileage, engine 
failures, engine tonnage, engine fuel consumption, engine supplies, 
tool and machinery repairs, and car detentions and repairs, are 
sent regularly to Mr. Emerson’s office and there tabulated and 
graphed so as to show properly and in the plainest manner the 
general tendency over the whole System, enabling a comprehensive 
bird’s-eye view of maintenance, shop, engine, car, fuel and supply 
conditions of the System, as well as of each individual point, to 
be gained almost at a glance. The method as a whole has been to 
collect facts, to investigate and to evolve remedies, and to adapt 
them in conference with regular officers, entrusting the application 
of remedies to these officers, occasionally, and then only temporarily, 
lending a hand. The regular graphed records permit of keeping 
in constant touch with what is going .on. When vacancies have 
occurred and promotion was being considered, the graphical records 
of individual performance have been carefully considered. Three 
of the four mechanical superintendents have been promoted to 


distribution are reported 
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their present positions since January, 1906, and in each case the 
promotion was made on records previously tabulated in graphical 
form. The records, had, in fact, selected these men for promotion 
before vacancies occurred. 

The introduction of the betterment work had, of course, to be 
taken up gradually and locally, it not being possible to take up any 
branch of the work over the entire System at once. During the 
first fiscal year (June 30, 1904-5) and, in fact, until October, 1905, 
it was confined almost entirely to Topeka shops, and consisted in 
general betterment of shop conditions, etc., in concentration of the . 
manufacture of material and of tools at Topeka, and in starting and 


establishing the individual effort reward system. The work was 
then extended as follows: 

BO) Qa Oe Ese. lc mM 

‘To general tool account for System ..........August, 1905. 

CE Oe om RNG ae MONTINI a araieve.e ol ere obra e-oiee saee es September, 1905. 

To Albuquerque shops. ............+-++22+-+-November, 1905. 

To Raton and Winslow shops ............00. 08 January, 1906. 

To Shopton (Illinois Division shops) ......... January, 1906. 

To San Bernardino ships (Coast Lines)....... February, 1906. 

To general roundhouse work ............+2-.-/ April, 1906. 


To Cleburne shops (Gulf Lines) .............May, 1906. 


To car work on System 

As examples of the gradual and local introduction of the work, 

the efforts on tool account, prior to its extension to the System 

in August, 1905, were at first confined to Topeka, Albuquerque 

and San Bernardino, and later were extended to The Needles, 

Ariz.; no work on oil burning on the Gulf Lines was begun until 

May, 1905, and car work was first undertaken at Cleburne and San 

Bernardino, simultaneously, in May, 1906. In what follows the work 

will be taken up in detail in the order of its introduction, as far 

as possible, and will therefore need to begin with the work at 
Topeka. 

THE WORK AT THE TOPEKA SHOPS. 
The character of the work done at the Topeka shops has already 
been outlined, consisting of three principal branches: (1) getting 
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Fig. 2—Diagram of Belt Maintenance at Topeka Shops from 
May, 1904, to September, 1906. 


shop conditions, methods and equipment in shape for most efficient 
service; (2) concentration here of manufacture of material and 
tools for System, and (3) starting and establishing the individual 
effort reward system. 

Betlerment of Methods, Equipment, Etc.—The method followed 
was to determine through specialists and special investigations, in con- 
junction with the regular shop officials, the best way of doing work, 
the investigations including man, machine, method and material. It 
will not be possible to take up here in detail the methods pursued and 
what was accomplishéd. The efforts were directed to developing all 
weak places in the operation as to equipment, power, line shafting, 
belting, cutting tools, patterns, blueprints, quality of material, delays 
in waiting for material, etc.; innumerable jigs and special devices 
for doing work quicker and better and more economically were de- 
signed; in short, everything possible was done by skilled special- 
ists to better every shop condition making for improved efficiency. 

As a sample of just one feature or item of this work and what 
was accomplished, a diagram is exhibited herewith (Fig. 2) of the 
cost of belt maintenance at these shops from May, 1904, to the pres- 
ent time. When the betterment forces took hold, the monthly cost 
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was $1,000 and the number of failures 300. A rate of $250 a month 
was sect at that time as the idea] to which to work. As the diagram, 
or graph, shows, the actual expense has now been brought down 
to an average of $275 a month, ail averages being for the 12 months 
preceding. failures have fallen from 300 to 55. It should be men- 
tioned that at the outset the figures on cost were for material only, 
as the labor cost was unknown, no record having been kept. The 
records now include labor and material. These results were secured 
by using the best quality of material, and putting its installation 
and maintenance in the hands of a specialist with instructions to 
prevent failures, not remedy them. <A book of rules and instruc- 
tions for belt repairmen was prepared by Mr. Emerson and dis- 
tributed on the System; aiso a rigid set of specifications for belting 
was drawn up. 

Manufacture of Material and Tools for System.—The Topeka 
shops are by far the largest shop plant on the System. The maiu- 
facture of large amounts of stock material for the other shops and 
repair points on all Santa Ie lines, as well as all firebox and neavy 
machine work for the Atchison proper, were done here prior to 
beginning the betterment work. With the introduction of the latter, 
the concentration of manufacture of finished material was made 
as complete as possible and, in addition, the policy of centralizing 
and standardizing tool manufacture at Topeka was inaugurated, 
with Mr. H. W. Jacobs in planning, directing and executive charge. 

The economy and other advantages of manufacturing in quan- 
tities at one central point, suitably equipped, the material for a 
large railroad system are too well known to need re-statement here. 
The adoption of such a policy by a road like the Santa Fe not only 
secures great production economies, but by its intelligent and sys- 
tematic application the amount of stock to be carried and its cost 
of handling are minimized, as well as the number of machines, tools 
and special appliances necessary to its preparation; shops and 
local repair points, by being furnished with repair parts nearly or 
entirely ready to apply, are able to make repairs in the minimum 
time, thus lessening the period of detention of equipment from 
service. This practice, of course, requires the full co-operation of 
stores and mechanical departments. To be properly effective, both 
departments should know well in advance what equipment is to be 
shopped and what repairs will be required by same, so that the ma- 
terial needed can be made ready. At the Topeka storehouse, where 
the general stores for the System are carried, is a large finished- 
material platform, designed and installed by Mr. Rice, the General 
Storekeeper, which is probably one of the most complete of its 
sort in the country. On it is carried a large stock of locomotive 
repair parts finished in whole or in part so that the least possible 
work needs to be done on them in applying. These parts are sent 
to all shops on the System as requisitioned. In connection with 
what was said in regard to minimizing the cost of handling stock 
under this system, it is of interest to know that the cost of this 
item at this storehouse is only 114% per cent., claimed to be the low- 
est in the world. 

Centralizing 


and standardizing the manufacture of tools at 


Topeka has been productive of important economies as well as of 
gratifying results in other ways. The saving on maintenance of 


tools and machinery account alone for the last fiscal year was $119,- 


000. At the outset this item stood at $486,000 a year—over $40,000 
a month. As with the belting account, an ideal for this expenditure 
was set, the amount being $25,000 a month. It has now been 


brought down to this figure, yielding the saving above noted, which 
at the end of a year will equal $180,000. In preparing for this work 
the requirements of every repair point on the System were carefully 
canvassed and its actual needs determined. From this, monthly al- 
lotments for all points were made up. Careful account is kept of 
the tools and special devices sent each point and if the allotment 
is exceeded, inquiry is made and explanation required. Al] stand- 
ard tools have symbol numbers, by which all ordering is done. 

A very simple but effective system of tool records is kept at 
Topeka. On the wall of the office of the man having the matter 
directly in charge is a board carrying three horizontal rows of 
ards, on hooks. One row of cards lists the standard tools on order 
in the shops, another the tools on hand in the storehouse, and the 
third the tools on requisition for outside points. Special devices are 
entered on separate cards and placed in suitable spaces below the 
standard tool cards. Record is also kept on the board of the 
amounts of tool steel on order. Upon removal from the board, all 
cards are preserved in a suitable filing case. A complete list of 
the standard tools thus centrally made will not be given, as they 
include everything from wrenches and chisels to reamers, milling 
cutters, flue expanders, drills and machine tools. As an example of 
the practice followed: blueprints showing the form and detail di- 
mensions of every machine tool, with the various symbol numbers 
and their corresponding sizes, are given every shop and repair 
point, the tools for which can be obtained only from the general 
storehouse at Topeka. In ordering, as already explained, it is neces- 


sary to give only the symbol number. 
The Individual Effort Reward System.—The introduction of the 
individual effort reward, or bonus system of stimulating employees 
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to extra or unusual effort, and of compensating them suitably there- 
for, is probably the most important single feature of all of the bet- 
terment work, not so much because of its economic results as_be- 
cause of its moral and sociological aspects. These were referred to 
in the beginning of this article. Furthermore, it is the feature by 
which all of the improvements in methods and equipment are made 
to yield maximum results. It is not within the scope of this article 
to present a description in detail of this system and its benefits, 
and wherein it differs from piece-work, with which many confuse 
it, but for the benefit of the uninformed its essential features will 
be briefly outlined. 

The prototype of the shop system of reward for extra effort is 
the similar system, long used, of rewarding engine crews for extra 
miles run. That is, engine crews have a given number of miles for 
a run and a schedule time in which to make it. Failure to make 
the schedule, through no fault of their own, entitles them to time 
pay. But if extra effort is made and more miles run than the 
schedule provides, they are paid for the extra miles. Similarly, for 
the machine shop a schedule is made out for each operation and a 
standard time set for doing same, but with this important difference 
as compared to the road scheme: Tor making standard time the 
worker is paid 20 per cent. above his hourly rate. Standard time 
has been defined as "that time which it ought reasonably to take 
to do the work without killing effort, but by eliminating every un- 
necessary waste.” If more time than standard is taken for the 
work the bonus diminishes, until at 50 per cent. above standard 
time it merges into day rate. If less time than standard is taken, 
the bonus increases above 20 per cent. But the worker makes day 
wages in any event. This is all shown graphically in the accom- 
panying diagram (Fig. 3): 
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Fig. 3.—Bonus Curve, Santa Fe Method, with Typical Schedule 


and Table of Total Operation Costs. 


Assuming standard time to be 4 hours, bonus would begin at 6 
hours. For the first hour it is practically insignificant, but the rate 
of increase is rapid, as both curve and table show. When standard 
time is passed, the increase in bonus is directly proportional to the 
reduction in time, and the wage-plus-bonus line becomes parallel to 
the base line. The sum of wages and bonus is termed the “standard 
labor cost,’ which becomes constant when standard time is reached. 

As a preliminary to the installation of the bonus system a vast 
number of time studies had to be made and schedules prepared, as 
each operation to be bonused required the careful study of compe- 
tent men to determine from the machine and other conditions the 
standard time. Up to the present time approximately 4,000 such 
studies have been made at Topeka shops, nearly all of which re- 
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ceived the careful personal consideration of the superintendent of 
shops. There are regular blanks or forms on which these studies 
are recorded and preserved. From the time study the individual 
effort schedule is made up on a form, likewise specially prepared 
for the purpose, having spaces to record the kind of operation, the 
kind of machine, hourly rate, standard cost, standard rate, stand- 
ard time, standard bonus, and a schedule number which, according 
to the system adopted, indicates class of machine, location in shop, 
and number of the operation scheduled, each machine naving, of 
course, a separate schedule for each different operation performed 
thereon. Below these entries is the schedule, which shows the 
wages and bonus for different times, as in the table in Fig. 3. It 
will be noted that fractions of hours are given in tenths. This prac- 
tice is uniform throughout this work, as it simplifies greatly all 
computations involving time, and also insures accuracy. All sched- 
ules are officially checked by Mr. Emerson and the superintendent of 
shops and are approved by the superintendent of motive power. Sched- 
ules once prepared and approved are not by any means fixed and un- 
changeable, however. Should one prove to be unfair to the work- 
man, or to the company, or if any change occurs in man, wage rate, 
machine, or method of doing the work, the schedule may be 
changed. But should a schedule prove somewhat high, it stands 
until the occurrence of some one of the other conditions above noted 
permits a change to be made. Furthermore, any reduction in time 
the workman is able to effect by exercise of ingenuity he is allowed 
the full benefit of, no matter if it yields him abnormally high 
bonus. The moral and stimulating effect of such policies is readily 
apparent. 

Besides the individual or machine schedules there are gang 
schedules for all gang work. For an erecting gang, for example, 
the standard is the wage cost of a standard gang for a full week, 
for a standard number of engines. If either the gang cost is re- 
duced or the output increased, the bonus to the gang is increased, 
the total amount being apportioned to the individual members on 
the basis of wages earned for the week. Reduction of gang cost 
means doing the work with a less number of men, of course; so 
that if a standard gang should be run with a reduced force and 
this reduced force produces standard output, they are bonused for 
reduced gang cost; if a standard gang exceeds standard output 
they are also bonused for this increase. The gang foreman is in- 
cluded as a member of the gang and draws his bonus in propor- 
tion to his pay; in addition, he is rewarded for getting the work 
out on or ahead of schedule; but on the other hand he is penal- 
ized or fined for delay, and a gang falling behind the schedule 
number of engines during any week must overcome the shortage 
before allowance is made for bonus on subsequent work. ‘The sys- 
tem of account keeping is such that a foreman can find out each 
day what the previous day’s gang costs were and be governed ac- 
cordingly. Shop foremen are bonused or penalized on output and 
time of delivery, as the case may be. 

Bonus slips, or individual effort checks as they are called, are 
distributed on the morning of each day to each man who earned 
bonus the previous day, showing the amount earned. This prac- 
tice constitutes a prompt recognition of the effort and must un 
doubtedly have a constantly stimulating effect, which would, at 
least, not be nearly so uniform were all recognition postponed until 
the 15th of the following month, when the pay checks are received. 
Furthermore, it enables the employee more readily to keep account 
of his bonus. 

Cost Accounting.—In connection with the bonus system a com- 
plete system of cost accounting is in effect at these shops. By its 
use accurate record is kept of the cost of every operation, enabling 
the cost of any piece of work or manufactured article readily and 
accurately to be determined. As pointed out by Mr. Emerson in 
these columns last week, it is simply the application to railroad 
shop work of the methods of any properly administered manufac- 
turing plant, and consists in adding to the cost of direct labor and 
material the proper surcharge or percentage of general expenses 
which should be assessed against the operation. In the method 
of determining this surcharge lies the success or failure of the 
system. 

General expenses fall under the four heads of rent, supervision, 
maintenance and operation of equipment, and power (light, heat, 
water, etc.). From the subdivision and distribution of these ex- 
penses to the various shops and departments, and groups of men 
and machines, the man and machine surcharges are determined. 
The machine charge is reduced to an hourly rate and is ascertained 
by multiplying its inventory value by the per cent. of surcharge 
determined for that group and dividing by the number of hours 
it is used in the year. Thus, in the table in Fig. 3 the machine 
rate is 70 cents and the machine cost added to the labor cost gives 
the total in the next to last column. On the average, it costs close 
to $1 an hour to operate a man and machine, whether he works 
slow or fast, therefore the economy of fast operation is apparent. 

At Topeka, time distribution clerks enter on “distribution cards” 
each day complete information concerning each man, his machine, 
nature of work, material, schedule number, rate, time and bonus. 
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This card is also the man’s “clock” card, his time of registering 
in and out being automatically recorded on it. The cards are turned 
in nightly to the motive power accountant and from them the 
pay-roll and all other records are made up. One of these is the 
operation cost record—a card 5 in. x 8 in.—one of which is used 
for each schedule. On this card is set down all necessary informa- 
tion concerning the cost of any particular operation under the 
schedule in question, there being room on the card for 80 entries. 
The cards are filed under the machine and schedule numbers and 
enable close track to be kept of every kind of work being done. 

Mechanical tabulation of records is also in practice. Hollerith 
tabulating machines are used, the essence of the system being “to 
make the record by means of punched holes in cards.” There are 
three operations, requiring three different machines: (1) Punch- 
ing records on cards; (2) sorting into groups, and (3) tabulating. 
Punching can be done by one man at the rate of 1,500 to 3,000 
cards a day; sorting at the rate of 200 a minute, and tabulating 
at the rate of 40 a minute. One card is used for labor distribu- 
tion and another for bonus earned, the two being made up from 
the daily time distribution cards. A great variety of facts, which 
cannot be enumerated here, can be determined from these cards 
quickly by means of the machines. But it is said with reference 
to their use, that if operations are not to be followed into details, 
if betterment by comparison is not to be consistently carried out, 
they are a useless expense. 

Shop Methods and Practices.—In conjunction with the better- 
ment work already described, the general method of handling loco- 
motive repair work through the shops was revised in many respects 
and special features introduced to expedite work and enable careful 
supervision and full knowledge of progress and general conditions 
to be maintained. 

Standard times for making the three classes of repairs were 
established, the periods being: General repairs, 26 days; heavy 
repairs, 15 days, and light repairs, eight days. Few light repairs 
are made at Topeka shops, such as are done being only of an 
emergency character; but all heavy and general repairs for the 
Atchison proper are made here. The practice of requiring from 
master mechanics notification well in advance, when possible, re- 
garding equipment needing to be shopped, in order that the material 
may be got ready, as far as practicable, before the engines are 
withdrawn from service, has already been referred to. When the 
engine arrives on the hospital track the master mechanic’s report 
of its general condition is in thé hands of the superintendent of 
shops. As soon as the engine comes to the shops a special inspector 
who has charge of all such work, looks it over and makes a “con- 
dition” report, giving condition of firebox, flues, smoke-arch, driv- 
ing-wheel centers, tires, frames, cylinders, cylinder saddles, cross- 


heads and tender. The estimated cost of boiler repairs is also 
entered. When the engine is stripped, this inspector is present 


and makes up an itemized list of all repairs that are needed. These 
repairs are then apportioned to the proper departments and gangs, 
each receiving a siip stating just what work it should do. Carbon 
copies of these slips are bound together, forming a record in detail 
of all work done on the locomotive at this particular shopping. 
The first sheet of this packet gives time of arrival on hospital 
track, time taken into erecting shop, scheduled time out, name 
of foreman in general charge of the work, and a brief statement 
of the character of repairs to be made. 

As soon as the inspector’s list is made up, an expert estimator 
prepares from it an itemized estimate of the cost of the repairs, 
which is sent to the shop superintendent, and nothing more than 
appears on this list and estimate is permitted to be done to the 
engine except by direct authorization of this officer. This prevents 
the doing of any unnecessary work, promotes carefulness and stimu- 
lates efficiency. When the job is completed the actual costs are 
made up from the records and entered in a column parallel to the 
estimate, enabling comparison of the two to be made, and kept 
on record. It is interesting to know that these estimates now 
show an accuracy in their totals of within about 2 per cent. on an 
average. Individual items vary considerably, of course, but the 
totals agree quite closely in the majority of cases. 

When these repairs are completed the engine is taken out for 
a trial run. From this run and a careful inspection, the engine- 
man makes a report on what he finds still needs to be done, such 
as various small adjustments, etc., and not infrequently more im- 
portant things, which were down on the inspector’s list and the 
workmen failed to do. At the end of the trial run the engine is 
put in the roundhouse and the inspector goes over it again, adding 
to the engineman’s list anything he may find the latter to have 
omitted. The foreman is then allowed five hours in which to do 
what is required, each gang foreman being held responsible for 
his part of the work. If more than five hours is taken, penalty is 
inflicted by deducting from the bonus on this engine, if one has 
been earned. If not, it is charged up, to be liquidated on other 
work. 

In order that he may have constantly under his eye an ac- 
curate representation of the general shop condition, Mr. Emerson 
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devised a “locomotive board” for his office, from which he can tell 
at a glance what power is awaiting or undergoing repairs and the 
progress of the laiter. The board has a series of small horizontal 
shelves carrying small cubical blocks, each of which bears the num- 


the block differently 


ber of a locomotive. The six sides of are 

colored and the position of the block permits any one of 24 dif- 
ferent facts or classifications to be presented. The board ruled 
vertically with lines to represent days, and the progress of an 


engine through the shop is indicated by moving the block bearin, 
its number along the shelf a day at a time. The board is divided 
to correspond to the “east” and “west” shops, which is the way 
the longitudinal-track erecting shop is divided for convenience, each 
half being under a separate foreman. ach of these board sections 
is subdivided to correspond to the three classes of repairs, and also 
has subdivisions for the boiler shop and the hospital track respect- 
ively. A duplicate board is in the office of the general storekeeper. 
Mr. Purcell, Superintendent of Shops, has a locomotive board in 
his office which supplies much the same informatien, but on which 
he uses plugs inserted in holes, instead of shelves and blocks. On 
the circular top of the plug is pasted a piece of paper on which 
is written the essential information concerning the engine it repre- 
sents. 

One of the most novel, ingenious and help- 
which have been devised in 
work in the shops is 
Emerson’s 
from 


Despatching System. 
ful of the various special 
furthering the effectiveness of the betterment 
the idea of Mr, Hastings, Mr. 


schemes 


a “despatching” system, 


office assistant. Like the bonus system, the idea is taken 
the similar feature in railroad operation and was worked out in 
practically the same way that a train schedule is prepared; the 


movements in this instance being those of pieces of work or mate- 
rial, instead of trains, and the “stations” being machine tools or 
workmen. The analogy is carried out to the point of having a 
central despatcher who has charge of the assignment of every job 
to the various machines or workmen, who knows as accurately as 
a train despatcher the location and progress of every such assign- 
ment, and who “favors” important jobs which for some reason may 
be delayed and are therefore off schedule just as delayed important 
trains are similarly favored. The operation of this unique scheme 
involves the use by the despatcher of a despatching board and a 
telephone system for issuing orders and receiving reports. Work 
of this character must, of course, be in thoroughly competent hands. 
W. J. Jury, formerly foreman of the east side machine shop, is 
despatcher and operates the system from his office. 

The despatching board is the most important single feature 
of the system, but before describing it the “shop schedule board” 
should be explained. The despatcher and every gang foreman has 
one. On a board of a convenient size for handling is pasted a blue- 
print which is divided vertically into thirds for light, heavy and 
general repairs respectively, in parallel columns. It is ruled hori- 
zontally for days. In each of the three repair columns is listed 
in consecutive order the various operations to be performed on 
the engine by the different departments and gangs, with the proper 
number of day spaces intervening between the several groups of 
entries corresponding to the schedule time allowed for the _ per- 
formance of the work; the total times being those already given— 
eight, 15 and 26 days respectively. Between each pair of repair 
columns—that is, between light and heavy, and heavy and general 
there is a narrow piece of cardboard arranged to slide vertically 
and ruled horizontally to correspond to the day lines of the schedule, 
and numbered for the working days of the month. When an engine 
enters the shop its number is set down on one of these strips 
alongside the number corresponding to the date of entry. Then 
by moving the strip so as to bring this date in register with the 
first line of the proper repairs column, which is marked “stripping” 

the first operation to be performed, of course—the dates on which 
all subsequent operations must be finished can be read off at a 
glance. The sliding strips can be taken out quickly and replaced 
when they become filled up. This board enables the foreman and 
the despaicher to keep a check on the progress of each engine, noting 
whether or not it is keeping up to schedule. 

The despatching board is, in fact, three large boards, correspond- 


ing to the three principal sections of the shop, each standing 
on an easel. The three are grouped immediately back of the 
despatcher’s desk. A photograph of one of the boards is repro- 


duced herewith (Fig. 4). Secured to the board by thumb-tacks is 
a sheet of paper practically as large as the board. Over this sheet 
is hung a light sheet-metal framework having ten vertical members, 
which divide the frame into nine sections. There are four hori- 
zontal sections formed by the light rods used to secure the frame 
to the board. The vertical members have their edges notched to 
form a series of clips for holding narrow cards. Each of the hori- 
zontal spaces has the foundation paper ruled by pencil into six 
spaces corresponding to the working days of the week. The vertical 
and horizontal divisions give the board here shown 386 subdivisions. 

At the top of each subdivision is written the number of some 
machine in the shop, there being sufficient subdivisions on the 
three boards for all machines, benches, etc., to which assignments 
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are made. When an assignment is made, the character of the work, 
engine or shop-order number, and number of machine to which as- 
signed, are written on a small card, such as are seen on the board, 
and the card placed on the board under its correct machine number. 
Different classes of work are indicated by different colored cards, 
there being six, as follows: 


White: Repairs for engines in the shop. 
Blue: New material for engines in shop. 
Green: Stoporder work for System. (Manufactured material to be 


shipped to other points). 


Red: Imergency work; takes precedence over all other. 
Pink: Repair work to tools and machinery in all departments of the shop. 
Yellow: Special, for some new switch engines being built in the shops. 


As will be noted from the number of cards in many of the sub- 
divisions, most machines have a large number of assignments, each 
having several jobs ahead waiting to be done. The job being worked 
on has its card put at the top of the section just below the machine 


number. When a job is finished the entry on the card is transferred 











Fig. 4.—Board Used in Shop Despatching System. 


to the foundation sheet in the proper day space and the card thrown 
away. The workman must receive from the despatcher instructions 
as to which of his waiting jobs must be taken next, and the card 
for same is moved to the top of the row. The foundation or record 
sheet is renewed each week, the old sheets being preserved for 
record. 

The despatcher has a list of the engines in the shop, with time 
in and scheduled time out, which is corrected daily from the shop 
superintendent’s office. This is his primary guide in the assign- 
ment and apportionment of: work. The initial step in the pro- 
cedure under this system is the filling in by a gang foreman of a 
requisition for material he wants made, giving engine number or 
shop order number to which same is to be charged.’ This is de- 
livered by messenger to the despatcher, who files it in a case on 
his desk along with numerous other similar requisitions which are 
coming in constantly, pending assignment to the machine which 
the despatcher will select for the work. When the assignment is 
made, the despatcher puts his “o.k.” on the requisition together 
with the number of the machine, a card is made out for the board, 
and the requisition is sent to the machine whose number it bears. 
When the job is done the requisition is returned to the despatcher, 
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notation 
Also the 


the card is removed from the board and the necessary 
made on the foundation sheet in the proper day space. 
requisition is filed for record. 

Reference has been made to the use of a telephone system. 
There are three independent telephone lines connecting central points 
in the three principal shop divisions with the despatcher’s office, 
where there are three separate telephones. Timekeepers report over 
these telephones the exact time of completion of each piece of work 
and the time of beginning the next piece, stating nature of same. 
Foremen usually notify the despatcher by telephone somewhat ahead 
of the completion of each piece of work, so that instructions can be 
given for the succeeding piece and thus avoid delays between jobs. 

For manufactured goods for stock, the store department sends 
its order to the despatcher, When he is ready to assign the work 
he makes out a requisition for the rough material, which he sends 
to the workmen selected for the work, just as with the foremen’s 
requisitions. 

It will be seen that the despatching system enables the man In 
charge to maintain a constant survey of all of the work subject to his 
orders. By looking over his board he knows in a moment exactly 
what job each machine is engaged on and what is waiting at that 
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Fig. 5—Hourly Pay-Roll Chart for Topeka Shops (on the Basis of 
54 Hours per Week.) 


machine to be done. If one machine appears to have accumulated a 
large number of assignments and another similar machine has 
fewer, one or more jobs may be shifted; or if a machine is put out 
of service for some reason, its work is immediately reassigned if 
necessary. This also enables important jobs off schedule to be fa- 


vored, as noted at the outset. 


Reference has been made to the variety of special devices, such 
as jigs, templets, etc., that have been devised to expedite work in 
the machine departments. Certain of the foremen and men have 
displayed great ingenuity in devising special appliances and proc- 
esses to quicken and cheapen production; and, of course, the bonus 
system has had a stimulating effect on efforts in this direction. 
Notable among these is George Fraser, foreman of the blacksmith 
shop, who has done a great variety of work of \this sort, much of it 
before the betterment work was ever thought of. As a single and 
interesting example of Mr. Fraser’s ability in such things, he de- 
sighed a brakeshoe-key forging machine, rebuilding an old bull- 
dozer for the purpose, which turns out the keys in great quantities at 
little cost, 114-in. round scrap iron being used for the purpose. These 
keys were formerly made by hand. Another foreman who has been 
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prolific in ideas of great merit and money value is G. Osman, of the 
brass department. Some of Mr. Osman’s work, particularly in the 
matter of special forms of box and undercut tools, was described in 
these columns two years ago (Railroad Gazette, June 3 and Septem- 
ber 2, 1904). Mr. Osman has continued the good work and further 
increased the already high efficiency of his department. H. I. Derby, 
foreman of the tool manufacturing department, also has produced 
interesting special tools to reduce operations and thereby save time 
and cost. 

All of the locomotive department at the Topeka shops has not yet 
been put on the bonus system, although it is being extended as fast 
as practicable. At present the erecting floor is the only department 
altogether on a bonus schedule, the proportions in other departments 
being as follows: Machine shop, 65 per cent.; blacksmith shop, 75 
per cent.; brass room, 70 per cent.; air pump and injector depart- 
ment, 50 per cent.; tin shop, 50 per cent.; tool manufacturing room, 
5 per cent., but being increased. The boiler shop has not proved 
easy to schedule, and a very small percentage of the work is at 
present on bonus. 

As would naturally be 
Topeka is of high character. 


expected, the shop administration at 
Graphical evidence of this is exhibited 
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Fig. 6—Hourly Fay-Roll Chart of Shop Where Betterment Work 
Has Not Yet Been Introduced. 





in the accompanying diagram, Fig. 5, which is the hourly payroll} 
chart for the shops, based on total hourly rates, the uniformity of 
the lines throughout the several months charted being good evidence 
of the results of system. In strong contrast, as exhibiting the re- 
verse conditions—that is, poor administration, lack of system—Fig. 
6 should be noted. It records actual conditions at anothter shop on 
the System, much smaller than Topeka, as the hourly rates indicate, 
to which the betterment work has not yet been extended. The lines 
are a tangle and almost impossible to follow. It is an extreme case, 
of course, introduced to show what fluctuations actually do occur at 
some points where poor administration, perhaps combined with un- 
satisfactory labor conditions, produces results highly detrimental to 
efficiency and economy. Such points, of course, afford excellent op- 
portunity to test the merits of the betterment work. 

In these graphs the ordinates represent the hourly rates, and as 
noted under Fig. 5, the basis is 54 hours a week. This is not the 
actual number of hours worked each week, but an assumed working 
period of 9 hours for each work day. This was adopted to eliminate 
variations between short months like February, September and 
November, and long months like March, August and October. 

(To be concluded.) 





THE 


The Railroad Gages of India.* 





(Concluded from page 458). 

It is hardly necessary in this institution to demonstrate the 
advantages of uniformity of gage, but it may not be out of place 
to mention the more important benefits to India that would result 
from uniformity. It would eliminate the troubles and expense of 
transhipment and the maintenance of the intricate tracks that are 
unavoidable where the two systems converge at the great centers 
of trade, the seaports and the coal fields. It would afford India a 
much wider field to draw upon for rolling stock when, as often 
happens, there is a glut of traffic in one particular area, such as 
may be occasioned by the natural effects of a normal rainfall pro- 
ducing heavy crops, or by a deficiency in the rainfall causing a 
famine; either of these causes results in abnormal movements of 
grain foods. Military concentration of troops, material and sup- 
plies has the same effect. In India the periods of trade and the 
movements to or from the seaboard are irregular, and the set of 
traffic frequently changes; for these reasons it is absolutely neces- 
sary to provide a full equipment of rolling stock to meet a maxi- 
mum traffic for a short period, although the stock may not be fully 
employed throughout the year. It is evident that the distribution 
of rolling stock would be immensely facilitated, and the equipment 
more effectively and economically utilized, if the whole country 
were served by one gage. <A good deal is done at present by mutual 
borrowing, when it happens that the movements of commodities on 
adjacent systems occur in different months; for example, the jute 
traffic from the interior to the seaboard takes place at a different 
time from the movement of grain and seed; and as these commodi- 
ties are served by distinct railroad systems, the latter are able to 
use cach other’s rolling stock to mutual advantage. There is no 
private ownership of railroad cars in India. Some schemes have 
indeed been proposed, but as they have been based on a guarantee 
of traffic either from the railroads or from the government, they 
have not been favorably received. Still, it is obvious that, under 
the varying conditions of trade, the greater the area served by one 
gage, the greater will be the possibility of mutual accommodation. 

Uniformity may be brought about by changing all meter-gage 
lines to standard gage, by changing all standard-gage lines to 
meter gage, or by adopting another intermediate gage, prefer- 
ably the European gage of 4 ft. 814 in. By adopting the first course, 
a change would be made from the less to the more efficient gage 
in respect of carrying capacity and speed, with considerable ex- 
penditure of money. The second course would provide a lower stan- 
dard of carrying capacity, with a comparatively smaller outlay. 
‘The third course would be more costly and certainly more prolonged 
than either of the other two. In reviewing these three methods it 
may be assumed that the ultimate limit of capacity is proportional 
to the gage when that limit is reached; but until the volume of 
traffic has attained its ultimate limit on any gage there is no loss 
of power. The theory that the gage of a railroad is the funda- 
mental unit of measurement to which all other dimensions should 
be proportional, ought to be governed by the foregoing qualifica- 
tions. Now that the traffic of some of the single meter-gage lines 
has outgrown their carrying capacity, the question has arisen 
whether it would be better, in the present condition of the system 
of Indian railroads, to substitute a single standard-gage track or to 
double the meter-gage line. There is no doubt a great deal to be 
said in favor of a uniform gage of 3 ft. 3% in., but the existence 
of 14,477 miles of standard-gage track against 11,421 miles on the 
meter-gage actually constructed, must greatly modify the aspect 
of the problem, although the conversion of the existing rolling stock 
from standard to meter gage is a much greater difficulty than the 
reverse. 

While admitting the obvious advantages of uniformity of gage, 
there is an equal danger of purchasing it at too dear a price. On 
examination of Tables I. and II., the great difference in capital cost 
of the two gages—£11,775 per mile for the standard gage, and 
£4,700 per mile for the meter gage—is at once noticed. It must 
be remembered, also, that when the construction of railroads was 
begun, in 1845, on the standard gage, the cost was much higher 
than it was 30 years later. Very high rates had to be paid to con- 
tractors in order to induce them to undertake the risks attending 
novel works in a foreign country, where there was nothing to estab- 
lish a precedent as regards cost of construction. There is also to 
be taken into account the fact that 9 per cent. of the standard- 
gage lines is double track; but, allowing for this, although the Gov- 
ernment Administration Report on all the railroads in India gives 
the cost of the standard and meter-gage lines as £10,666 and £5,133 
per mile respectively, the difference in capital cost affords ample 
justification for the early policy of adopting the smaller gage: had 
it not been allowed, about 5,000 miles of the present lines would 
probably not now be in existence. At no time has there been any 
‘serious attempt to lay down an inexpensive standard-gage line 
equipped with suitable light rails, rolling stock and station accom- 


*From a Paper Presented before the Institution of Civil Engineers by Sir 
Frederick R. Upcott 
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modations; and, indeed, the existence of a sanctioned narrow gage 
has prevented this from being done. Possibly, however, it may be 
argued that, had only the standard gage been allowed, this light 
system might have come into existence, although the severe condi- 
tions of equipment which obtain in India lead rather to the opposite 
conclusion. 

It is interesting to note that the return on capital and the 
cost of working of the two gages are nearly alike. Incidentally 
it is significant that the smaller gage carried, in the year 19038, a 
larger average number of passengers per train than the standard 
gage; the difference in the average tonnage per train is accounted 
for almost entirely by the larger number of branches on the meter- 
gage lines, and by the coal fields being served almost entirely by 
the standard-gage lines. The difference in carrying capacity of 
the two gages may be taken from the statistics in a variety of 
ways, with considerable @ifference between the results. Table IV. 
shows the average speeds to be 23, 12 and 15 miles per hour on the 
standard-gage, as compared with 18, 10 and 13 miles per hour on 
the meter-gage lines, for passenger, mixed and goods trains re- 
spectively. Neglecting these small differences, and making the 
reasonable assumption that an engine of either gage will pull an 
equal number of vehicles or wagons, then, since a four-wheel stan- 
dard-gage passenger vehicle will hold 60 passengers, and a four- 
wheel meter-gage coach only 40 passengers, and since a four-wheel 
standard-gage wagon will carry 16 tons and a four-wheel meter- 
gage wagon only 10 tons, the ratio of the passenger-vehicle capacity 
of the standard-gage to that of the meter-gage is found to be 1.5 
to 1, and the ratio of the goods wagon capacities 1.6 to 1. Also, 
from the gross weight of a train, neglecting speed, the ratio of 
the train capacities is found to be 1.4 to 1 for passenger trains and 
2 to 1 for goods trains. In the following table are shown, in addi- 
tion to the foregoing, the ratios of the carrying capacities of the 
two gages, obtained by some of the other methods of comparison, 
compiled from the Railway Administration Report, but confined to 
the 16 lines which have been taken as examples: 





c Ratio ~\ 
Standard Meter 
gage. to gage. 
> F 
Vehicle capacity only ...........ee8- { occas 2 4 : 
Ye 2: “ 
The same, taking speed into account... i ee a : 
>, ge - 
Gross weight of trains. ..............- bar mpeg ger ee “ : 
> oO “ 
The same, taking speed into account... i ger oa “ ; 
Vehicle mileage, loaded and empty...... oy “ : 
9 “ 
The same, taking speed into account ... | Goods. =e “ ; 
On actual number of passengers carried. 1 mile.. 2.0 " | 
On actual number of tons carried....... 1mile.... 4.7 = el 


It will be observed that, whilst the benefit to be derived from 
conversion is greater for goods trains than for passenger trains, it 
may fairly be assumed that the general capacity of the standard 
gage is double that of the meter gage, under the conditions of 
speed, power of engines, and design of coaches and wagons at pres- 
ent obtaining in India. An independent check on the foregoing is 
afforded by the ton-mileage per engine. The engine of the prin- 
cipal standard-gage line (the East Indian) accomplishes on an 
average 7,838 thousand, and that of the principal meter-gage line 
(the Bengal & North Western) 3,962 thousand ton-miles. It may 
also be mentioned incidentally that the ratio of the total gross 
earnings derived from the goods traffic of both gages, to that from 
the passenger traffic, is 1.9 to 1, and of the total gross earnings 
derived from the whole traffic of the standard gage to that from 
the meter gage, 3.05 to 1. 


In estimating the cost of converting from meter gage to 
standard gage, it must be remembered that the Indian govern- 
ment has laid down certain rules governing axle-loads on 


girder bridges and on rails; but the precaution is now to be adopted 
of renewing with standard-gage girders girders on meter-gage lines 
which may require doubling in the near future. This entails only a 
small addition to the cost, as the tendency is towards heavier en- 
gines on both gages. The actual cost of converting a meter-gage 
to a standard-gage line is not a matter of estimate, since particu- 
lars of the cost of conversions already effected are available. The 
figures for the Salt Branch of 50 miles of the North Western Rail- 
way were: 


Rupees. 
MSNA ica ore veva tiie vale ie ce natele a eis coicio eran ois he ier some ope operon ease aeeee 32,000 £2,150 
BOP RIR TAIN «4:64 spalesivuets no see pm loiete ee aie siomuereia nem 70,000 4.659 
EEE re ee ee rT ee yer err 75,000 5,000 
LS ae ee oD eee OnE ee et SDE Pt PERE Ea EERO panei Gee Ns 1,90,000 12,650 
Permanent way (75-lb. flat-footed rails and 9-ft. wood } 
sleepers for 41-lb. flat-footed rails and 6-ft. tim-} 10,35,000 69,000 
MC ONE) 5 6 wom. 01010 inn soi plevererete! a piereie cine 
INE: cup blade os wicae chee eee e eae ee ene en cee ae 1,40,000 9,350 
MN riche yaa aig 5 Sw olor Bre ain oa aoc eR Ma NU ato Tederarane 8,000 550 
GUNN QUGLOOK (6's a. c.sisvaraie ease «cicie-s\ nie eine aia ielotel sues eetee 5,00,000 33,35U 
PERIOD OE CHMIEIE) e175 ae wie eiaia sew cig siore icles atare ware scaiake 1,00,000 6,650 
PPT oes cocai'a Scaunts sacs Week eae oo eee Rs.21,50,000 £143, 350 


Equal to Rs. 43,000, or £2,867, per mile. 


The cost of converting the Nagpur-Chattisgarh line, 14514 miles 
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long, taken over by the Bengal-Nagpur Railway, was: 





AMIR atcta at rattan aroha Slaves ee eae Rs.384,000 £2,250 
WORDUREMO, 5: wie ¢ inane see cee abe a 2,48,000 
RONG D Se ace sry. 9. oid hala wa ave ee aane wie oe 8,33,000 
EMI a aot Ohare ees Aiate eras) CP asalaiol O ea 2,000 
Permanent way 6,000 
Stations ...... 4,000 
MRR aa aco ho una atin cig ohana LO 65,000 
PRO LOCI 5 o.4)s aks 0s ws ee ale ees 6,98,000 
CAGHORAL CRONBOR «666 as ewes eee deee-ee 1,388,000 


Re a ey: s.56,38,000 £375,900 
Equal to Rs.38,750, or £2,588 per mile. 

No actual costs of doubling a meter-gage line can be given, as 
a case has not yet arisen, but the following is an estimate of the 


probable cost per mile: 


———Per mile ———_, 
DAMNED oie ciel hari er poe didi dre mie ae seca Rs.7,000 LATO 
ROU BVUIOLY 6. oie 5: ao. iane ere we decker 2,000 130 
MNOS yc oe Web an ie re nee ais 8,000 530 
MORRIE ocass tro pinasratey o citace ele aieecaraane 4,000 270 
POUMAANORE WEY soi x. 6c o.0iase a0 ck oH 20,000 5330 
PROMISES LOGIE oie sp: 0 5c wis es be lece Saate ee 8,000 530 
GlOMPRAl GHALLCS oe ccc ceed eweacneie 1,000 TU 


Total Rs.50,000 £3,330 

In this estimate, a moderate increase of rolling stock is pro- 
vided for. It is difficult to say how much will be required, because, 
owing to the higher speed obtained with a double track, there may 
not be at first any necessity for material increase of the rolling 
stock. 

Assuming a level road, trains of the same speed and length, 
and an equal number of trains in each direction, passing alternately 
under ordinary “line clears’—which is the Indian system of work- 
ing—the interval which must occur between the passage of ‘two 
successive trains in the same direction on a single line is equal 
to twice the longest time taken between two adjacent crossing sta- 
tions, plus the longest time occupied at any one crossing station 
in shunting, watering, etc.; and for a double track the interval is 
equal to the longest time taken between two adjacent stations, plus 
the longest time occupied at a stopping station, which will be about 
half of that taken on a single track; thus, theoreticaliy, the in- 
crease in the number of trains which can be run in a given time, 
due to doubling, would appear to be about 100 per cent. In prac- 
tice, however, the foregoing conditions do not obtain. Wéith speeds 
varying between 15 and 30 miles per hour and crossing stations not 
more than five miles apart, the limit of capacity on a single track 
is about 15 trains in 24 hours, and on a double track 60 or 80 trains 
in the same time, or about five times the capacity of the single 
track. At times of great pressure, it has been possible largely to 
increase the capacity of the single track by running trains in one 
direction for two or three days together. In England, by working 
light fast trains with block-stations close together, as many as 200 
trains can be run daily on a double track; but nothing like that 
number has hitherto been attempted in India, owing to the speeds 
being so much lower, and to the cumbrous system of written “line 
clears” being still in vogue on most of the lines. 

The difficulties and the dislocation of traffic which would be 
caused by a gradual conversion of any one line would be consid- 
erable. It has already been stated that the meter-gage lines are 
better served by branches than are the standard-gage lines; and 
unless conversion be effected over an entire system at the same 
time, it will be necessary to convert the main line section by sec- 
tion, beginning at the junction with the standard-gage line. This 
would naturally throw the branch junctions into transhipment sta- 
tions until they could be taken in hand; but even assuming that 
the conversion can be carried out under the most favorable con- 
ditions of long preparation beforehand, the ultimate advantages of 
conversion to the sitandard-gage single track, and of doubling the 
meter-gage track, have still to be compared. The cost has been 
shown to be about one-quarter more in the latter case. On the one 
hand, conversion to the standard gage will give double the carry- 
ing capacity—at the expense, however, of great dislocation of traf- 
fic for the time—freedom of access to all ports and collieries with- 
out restriction, complete supplies of rolling stock to meet all con- 
ditions of abnormal traffic, higher speeds and greater comfort for 
the traveling public in more roomy carriages; but all this is coupled 
with the prospect of having in a short time to double the standard- 
gage line. On the other hand, the doubling of the meter-gage lines 
will give at once four or five times the capacity of the single line; 
it can be carried out by degrees, as funds are available, without 
any dislocation of traffic; it will provide for, say, another 30 years’ 
increase of traffic; but the seaports will be open to that gage only 
under great pressure, and at very great cost, while the coal fields 
will probably remain closed to it. Large towns have not hitherto 
been found to present difficulties that cannot be overcome, and as 
the land is acquired by government free of cost, the companies man- 
aging meter-gage lines have not been slow to press their claims 
to equal treaiment with the standard-gage lines, in being allowed 
access thereto. 

It seems probable that the metei-gage lines in the south of 
India will be the first to be considered, with regard to doubling 
or conversion; then possibly those in Rajputana. The meter-gage 
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lines north of the Ganges river and Assam are fairly isolated, and 
may be doubled on that gage without fear of prejudicing the ques- 
tion; while Burma is at present wholly isolated, and a consider- 
able time must elapse before its system connects with Assam, or 
Siam, or China. In the meantime the construction of new lines 
must go on. Taking periods of 10 years since 1853, when, in Lord 
Dalhousie’s viceroyalty, railroads were begun, the progress has been 
2,507 miles up to 1863, 5,697 miles up to 1873, 10,458 miles up to 
1883, 18,504 miles up io 1893, and 26,956 miles up to 19038, showing 
average yearly additions of 250, 319, 476, 804 and 845 miles in each 
decade; whilst during the five years of Lord Curzon’s viceroyalty 
the average has risen to nearly 1,000 miles. Assuming future ad- 
vance at the same rate, which will, however, be mostly branches 
of existing systems now that the main arteries of traffic are com- 
plete, it is unlikely that funds will be available for conversion 
solely for the sake of bringing about uniformity, except in circum- 
stances which do not at present exist. So far, India is not much 
hampered by the different gages; but it appears to be a wise precau- 
tion to look ahead and endeavor beforehand to have a clear idea 
of what will be to the best advantage of the future development 


of traffic. 








Train Accidents in the United States in October.’ 


re, 2d, 7 a.m., Grand Trunk, Elston, Ill., a through passenger 
train ran into the rear of a local passenger train, damaging three 
passenger cars and injuring several passengers. There was a dense 
fog at the time. 

eq, 2d, Ft. Worth & Denver, Amarillo, Tex., a freight train was 
derailed by a drawbar which was pulled out and fell between the 
sleepers of a bridge, wrecking 21 cars; one trespasser was killed 
and one other man was injured. 

be, 2d, Rutland road, North Bennington, Vt., butting collision 
between a southbound passenger train and a northbound freight, 
wrecking both engines and several freight cars; several passengers 
were slightly injured. 

unx, 2d, Louisiana Railway & Navigation Company’s Line, 
Naples, La., a freight train was derailed and the engine was over- 
turned. The fireman was killed and the conductor and three other 
men were injured, the conductor fatally. 

unx, 2d, Louisiana & Arkansas, Winnfield, La., a gravel train 
was derailed and several cars fell down a bank; one employee was 
killed and one injured. 

fre, 4th, 5 p.m., Boston & Maine, Lansingburg, N. Y., a regular 
westbound passenger train, standing at the station, was run into 
at the rear by a long special train carrying soldiers bound for Cuba, 
and the three rear cars of the standing train were wrecked, two 
of them falling down a bank; five passengers were killed and 25 
injured. 

re, 4th, 9 p.m., Louisville & Nashville, Lyndon, Ky., passenger 
train No. 1 ran into the rear of a preceding freight train, wrecking 
the caboose and three cars of the freight; the passenger engine was 
overturned and the mail car was ditched; seven trainmen and mail 
clerks were injured. 

eq, 7th, Western & Atlantic, Dalton, Ga., northbound passenger 
train No. 2 was derailed by the breaking of a driving wheel axle 
of the engine, the engine being overturned; the fireman was killed 
and the engineman injured. 

unx, 8th, Union Pacific, Evanston, Wyo., an eastbound express 
train was derailed and four passenger cars were ditched; a number 
of passengers were slightly injured. 

dr, 9th, Union Pacific, Wamego, Kan., a westbound express train 
was derailed by a broken rail while running at full speed, four cars 
being ditched; seven passengers were injured. 

be, 10th, Southern Pacific, Ridge, Wyo., butting collision of 
freight trains, wrecking both engines and several cars; both engine- 
men, both firemen and one brakeman were killed. 

be, 11th, Louisville & Nashville, Flomaton, Ala., butting col- 
lision between northbound passenger train No. 96 and a southbound 
freight train, due, it is said, to a misunderstanding of orders; three 
trainmen and six passengers were injured. 

unx, 11th, St. Louis, Iron Mountain & Southern, Carondelet, 
Mo., a southbound passenger train, running at high speed, was 
derailed at a curve and the engine was ditched. The engineman 


1Accidents in which injuries are few or slight and the money loss 1s ap- 
parently small, will, as a rule, be omitted from this list. The official accident 
record, published by the Interstate Commerce Commission quarterly, is regu- 
larly reprinted in the Railroad Gazette. The classification of the accidents in 
the present list is indicated by the use of the following 

ABBREVIATIONS. 


re Rear collisions. 
be Butting collisions. 
xe Miscellaneous collisions. 
dr Derailments; defects of roadway. 
eq Derailments ; defects of equipment. 
Derailments; negligence in operating, 
Derailments; unforeseen obstruction. 
unx Derailments; unexplained. 
© Miscellaneous accidents. 
An asterisk at the beginning of a paragraph indicates a wreck wholly or 
partly destroyed by fire; a dagger indicates an accident causing the death of 
one or more passengers. 
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was killed and the fireman was fatally injured; 12 other persons 
were injured, two of them fatally. 

be, 14th, Southern Railway, Winnsboro, S. C., butting collision 
of freight trains; two enginemen and one fireman killed, three other 
trainmen injured. 

be, 14th, 11 p.m., Great Northern, Whitefish, Mont., butting col- 
lision between eastbound passenger train No. 4 and a westbound 
freight train; due, it is said, to a mistake in telegraphic orders. 
Both trains were running at full speed a few seconds before the 
collision. Both engines and two baggage cars and seven freight cars 
were wrecked; three trainmen were killed and two passengers and 
three other persons injured. 

xc, 14th, Southern Railway, Asheville, N. C., a train, consisting 
of an engine and a caboose which was started and became uncon- 
trollable in consequence of a leaky throttle while in charge of the 
fireman, collided with a freight train, and six trainmen were injured. 

unx, 15th, Chesapeake & Ohio, Ivy, Va., passenger train No. 5, 
drawn by two engines, was derailed while running at high speed, 
and both engines fell down a bank; one fireman was killed and both 
engineman injured, one of them fatally, and 18 other persons were 
injured. 

0, 15th, Philadelphia & Reading, Lebanon, Pa., the locomotive 
of a freight train was wrecked by the explosion of its boiler, and 
the engineman and fireman were injured. 

dn, 16th, 2 a.m., Chicago & Eastern Illinois, Crete, Ill., a freight 
train was derailed at a derailing switch and the engine was over- 
turned; the engineman and one brakeman were killed and three 
other trainmen were injured. 

re, 18th, 9 p.m., Louisville & Nashville, Lyndon, Ky., westbound 
local freight train No. 3 standing at the station was run into at the 
rear by a Chesapeake & Ohio freight train, drawn by two engines, 
and both engines were overturned. One engineman was killed and 
three other trainmen were injured. Six minutes after this collision 
a Louisville & Nashville through freight train ran into the rear of 
the Chesapeake & Ohio train. 

be, 18th, Baltimore & Ohio, Benwood, W. Va., butting collision 
between a freight train and a switching engine; one engineman was 
killed and one fireman fatally injured. 

xe, 18th, 2 a.m., Louisville & Nashville, Pensacola, Fla., pas- 
senger train No. 2 collided with an empty engine, and the engine- 
man of the empty engine was killed. 

dr, 18th, Atlantic Coast Line, Dunn, N. C., a freight train was 
derailed at a frog and the engine and nine cars were wrecked; the 
conductor and one brakeman were killed and two other trainmen 
were injured, 

dr, 19th, 10 p.m., Atlantic Coast Line, Ruskin, Ga., a.passenger 
train was derailed and the engine was overturned; the fireman was 
killed and the engineman injured. 

19th, Mobile & Ohio, Shannon, Miss., a passenger train was 
derailed and six cars were ditched; three passengers were injured. 

dn, 20th, Central Vermont, North Duxbury, Vt., a passenger 
train was derailed at a misplaced switch and the engine and first 
two cars were overturned; engineman and fireman injured. 

unx, 20th, 2 a.m., St. Louis & San Francisco, Brandsville, Mo., 
a passenger train was derailed and a number of passengers were 
injured. 

be, 21st, Cleveland, Akron & Columbus, Brinkhaven, Ohio, but- 
ting collision between an excursion passenger train and a freight 
train; engineman and fireman of the passenger train killed. 

be, 21st, Great Northern, Monroe, Wash., butting collision be- 
tween a westbound passenger train and an eastbound freight; three 
trainmen killed and two others injured. 

unx, 21st, Chicago & Alton, Winkle, Ill., a heavy freight engine 
moving backward was derailed and fell down a bank. The engine- 
man was killed and two other trainmen were injured. 

unx, 22d, Midland Valley, Foraker, Okla., a passenger train was 
derailed and the rear car was overturned and wrecked; 20 passengers 
were injured. 

funx, 22d, Southern Pacific, Boutte, La., a passenger train was 
derailed and the first three cars were ditched; 40 passengers were 
injured, four of them fatally. 

xe, 23d, 8 p.m., Cleveland, Cincinnati, Chicago & St. Louis, Beck- 
with, Ill., passenger train No. 3 collided with a freight train which 
was entering a side track but had not fully cleared the main line, 
and the fireman of the passenger train was fatally injured. The 
engineman was less seriously hurt. 

unf, 23d, Chicago Western, Melbourne, Iowa, passenger train 
No. 5 was derailed at a bridge which had been weakened by fire, 
and the engine and tender feil through. The engineman was killed 
and the fireman fatally scalded. 

re, 24th, Cleveland, Cincinnati, Chicago & St. Louis, Kenton, 
Ohio, a local freight train standing at the station was run into at 
the rear by a through freight, drawn by two engines, and three cars 
were wrecked. Two trainmen were killed and five injured. 

unx, 24th, Pennsylvania Lines, Bellevue, Pa., a passenger train 


was derailed and the engine fell down a bank into the Ohio river, 
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and two passenger cars were overturned. The engineman, fireman, 
three other trainmen and four passengers were injured. 

0, 24th, Chicago, Milwaukee & St. Paul, Morton Grove, Ill., the: 
locomotive of a freight train was wrecked by the explosion of its 
boiler; fireman killed, engineman and one brakeman injured. At 
the time of the explosion the train was running down grade at high 
speed, and 29 cars were wrecked. 

be, 26th, Southern Railway, Hickory, N. C., butting collision. 
between a freight train and a switching engine; one fireman killed, 
one engineman and one brakeman injured. 

eq, 26th, St. Louis & San Francisco, Hot Springs, Ark., a circus. 
train was derailed by the breaking of a truck of one car and five 
cars were wrecked; one man was injured. 

unx, 26th, Vicksburg, Shreveport & Pacific, Haughton, La., pas- 
senger train No. 1 was derailed and the engine was overturned. 
Four trainmen injured. 

be, 27th, Cleveland, Cincinnati, Chicago & St. Louis, Durbin, 
Ohio, butting collision of freight trains. Both engines and 10 cars 
were wrecked. Four trainmen were killed and two injured. The 
operator at Durbin forgot an order which he held for the eastbound 
train and gave it a clear signal. He decamped immediately after 
the train got away, without waiting to see the result of his error, 
and has not been heard from since, 

xe, 27th, 8 p.m., Alabama & Vicksburg, Vicksburg, Miss., collision 
between eastbound passenger train No. 6 and westbound passenger 
train No. 3, at a meeting point, the westbound train being partly 
on the side track at the time. The eastbound engine was overturned 
and the engineman fatally injured. 

728th, West Jersey & Sea Shore, Atlantic City, N. J., a passenger 
train consisting of three cars, the leading car being an electric 
motor car, propelling the train, was derailed at a drawbridge, while 
running at good speed, and the whole train fell off the side of the 
bridge. Two cars were completely submerged. Fifty-six passengers. 
and one trainman were killed and 20 or more passengers were 
injured. The evidence as to the cause of the derailment was obscure, 
but a coroner’s jury decided that the lift rail at the entering end 
of the bridge had not been properly fixed in place when the bridge: 
was last closed, and that it projected upward sufficiently to come in 
contact with the pilot or the front truck, or both. The bridge 
tender, who, with his assistant, turns the bridge by hand, had,,. 
only about 20 minutes before the accident, taken up a red flag 
from its place on the track within two or three feet of the rail 
which was out of place, but testified that at the time he took in the 
flag the rail was exactly in place. This accident was reported in the- 
Railroad Gazette of Nov, 2 and Nov. 9. 

re, 29th, 5 a.m., St. Louis, Iron Mountain & Southern, Tucker- 
man, Ark., passenger train No. 5, which had been unexpectedly 
stopped, was run into at the rear by passenger train No. 17 and 
the rear car of No. 5 was wrecked. Four trainmen and two pas- 
sengers were injured. 

dr, 29th, 4 a.m., Pennsylvania Lines, Waynesburg, Ohio, a freight 
train was derailed by a broken rail and the engine and 13 cars were 
wrecked, the engine falling down a bank. The engineman was killed 
and one brakeman injured. 

dn, 29th, St. Louis & San Francisco, Hamden, Ind. T., a freight 
train broke through a bridge which was undergoing repairs and 
which appears not to have been properly protected by flag, and the: 
engineman was killed. 

*o, 29th, International & Great Northern, Tyler, Tex., a pas- 
senger car in an excursion train was set afire by the explosion of 
a lamp and was badly damaged. Some of the passengers jumped 
out of the windows and were injured. 

xc, 30th, Erie Road, Lima, Ohio, an eastbound passenger train 
running at high speed collided with a freight train in the yard and 
the fireman jumped off and was fatally injured. 

unf, 30th, Southern Railway, Cordova, Ala., a freight train in 
or near the yard was derailed by running over a calf. Several cars. 
were wrecked. One brakeman was killed and two other trainmen 
were injured. 








Iceland is planning a railroad from the chief port Reykyavik, 
which is on a bay on the west coast, to extend eastward through a 
fertile alluvial plain on the south coast, formerly under the sea. 
The island boasts many improvements in transportation of late 
years. Very recently a telegraph cable to Denmark has ‘united it 
with the rest of the world. There are three steamer lines to and from 
Denmark, and small steamers on some of the great fjords. High- 
ways have been built so that wheeled vehicles have taken the place 
of beasts of burden. Several bridges cross the raging rivers which 
formerly could be crossed, if at all, only by ferries; and the bicycle 
has been naturalized. The proposed railroad will be about 45 miles 
long. It will not be so far north as the new Gellivara Railroad, 
the northernmost point of Iceland barely reaching the Arctic circle, 
while Narvik, the sea terminus of the Gellivara Railroad is about 
140 miles further north and a distance of 300 miles north of 
Reykyavik. 




















NovEMBER 30, 1906. 
Commissions, Take Notice! 


The following extract is taken from an address recently deliv- 
ered by President Arthur T. Hadley at the New York School of 
Philanthropy: 

In the years immediately following the Civil War the whole 
system of American railroad rates was arranged on principles which 
a decently conducted store would have scorned to admit into its 
management. The restraints of competition had been done away 
with, and the managers did not see the necessity of substituting 
any other legal or moral restraint in its stead. In fact, they as- 
serted a constitutional right to be free of all other legal or moral 
restraints. Of course this arbitrary exercise of power provoked a 
reaction. The state legislatures of the Mississippi valley passed the 
various Granger laws which were placed on their statute books from 
1870 to 1875. These laws represented an attempt to reduce rates 
as unintelligent and crude as had been the attempts of the railroad 
agents to maintain rates. 

Just when things were at their worst a really great man ap- 
peared on the scene of action in Charles Francis Adams, of the 
Massachusetts Railroad Commission. He promulgated an idea, es- 
sentially ethical in its character, which not only was of great serv- 
ice at the time but has been the really vital force in all good 
schemes of corporate regulation ever since. Mr. Adams’ central 
principal was this: In the management of a railroad the tem- 
porary interests of the road and of its various shippers are often 
divergent; but the permanent interests of the’ railroad and of the 
various shippers come very much closer together than the tem- 
porary ones, and can almost be said to coincide. I cannot go into 
all the details of the application of this theory. Suffice it to say 
that during the comparatively short time when he was at the head 
of the Massachusetts Commission, Mr. Adams did in fact persuade 
not only the railroad men of that state, but the railroad men of 
a great many other states,'to take this view of the matter; and 
that by his recommendation, made without any authority except 
the authority of common sense, he permanently removed more abuses 
in railroad management than all the various state statutes put 
together. And when the railroad commissions and other economic 
commissions of more recent years, disregarding the experiences of 
Mr. Adams, have besought over and over again for an increase of 
their power to make rates, and their power to prosecute offenders, 
and their power to keep the courts from reviewing their acts, I am 
reminded of the minister in the country church, who said, “O Lord, 
we pray for power; O Lord, we pray for power”; until an old deacon, 
unable to contain himself, interrupted, ‘“’Taint power you lack, 
young man; it’s idees!” 


What Is an Engineer-Constructor?* 


One prominent element of modern industrial life is bigness. 
We have large business corporations, combined railroad systems, 
extensive manufacturing concerns and comprehensive enterprises 
in all lines of commercial activity. Another dominant element is 
efficiency, which may be taken as the key word of modern business 
life and engineering practice. The constant aim is not cheapness 
in construction or equipment, but effectiveness, the greatest return 
for the outlay. These two elements chiefly have brought about a 
condition in which we have the necessity for a technical organiza- 
tion ready to produce large results in an effective way. Between 
the desire for bigness and efficiency, and its fulfilment, is the field 
of operation for the creative and constructive abilities of the engi- 
neer-constructor. 

An engineer-constructor is an organization, and not an indi- 
vidual. It makes possible the most effective combination of tech- 
nical theory with practical experience, and provides for the use 
of “team work” in connection with the designing and building of 
properties. Its aim is to attain the greatest economy in effort, time 
and money; its province is to “do” things in the most effective way. 
In its broadest development such an organization need not be con- 
fined to any one class of enterprise. Here is something to be built 
which requires for its completion a combination of conception, tech- 
nical knowledge, construction experience and executive ability. 
Whatever it is, the engineer-constructor should be prepared to carry 
the proposition through from beginning to end without technical 
assistance from outside the organization. To be most effective, such 
an organization should have at its command the technical knowl- 
edge and experience of the past; the ability to analyze situations, 
and discover the truth from conflicting testimony; the imagination 
to conceive unprecedented results and courage to overcome ob- 
stacles; the ambition to improve existing systems, and the honesty 
to spend money without favor or graft; and finally loyalty to itself 
and to its client, which will protect in every way the interests of 
all concerned. An engineer-constructor, therefore, is nothing less 
than an ideal employee who has the best possible preparation, the 

*Ixtracts from a paper presented to the Electrical Section, Western 
Society of Engineers, Nov. 16th, 1906, by George A, Damon, Managing in. 
gineer of The Arnold Company, Chicago, ; 
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widest experience and the natural aptitude to do in a large way 
the big things which the development of this country is constantly 
requiring. Such an organization substitutes for the isolated efforts 
of one or more individuals an effective combination of the aggre- 
gate abilities of a number of experts and adds the enthusiasm and 
inspiration which comes from the contact of fellow workers. . . . 

We need for such an organization a civil engineer, electrical 
engineer, mechanical engineer, structural engineer, sanitary engi- 
neer, chemical engineer, gas engineer, fire protection engineer, 
hydraulic engineer, mining engineer, architect, industrial expert, 
statistician, purchasing agent, construction superintendent, operat- 
ing engineer and an accountant. 

An engineer-constructor is an organization in which a num- 
ber of these candidates are fitted together as a mechanic would 
build a machine, and the efficiency of such an organization for the 
purpose for which it is created depends upon, (1) the perfection 
of its individual parts; (2) the skill with which these parts have 
been brought together, and (3) upon the absence of any unneces- 
sary friction during operation. Such an organization should not 
be the maker or manufacturer of any equipment, nor be connected 
with the exploitation of any system of apparatus, nor interested in 
the introduction of any patented devices. In its highest stage of 
development it will not be connected, except in a technical way, 
with the financial interests which control the enterprise. 

The carrying out of every big enterprise will entail nearly all 
of the following duties: Investigations and reconnaisance, prepara- 
tion of preliminary reports, estimates of costs, estimates of prob- 
able earnings and operating expenses, surveys, preparation of plans 
and specifications, getiing proposals and purchasing, letting con- 
tracts, field engineering, construction and erection, inspection, pre- 
paration of progress reports, record of costs, tests, operation, final 
reports and statistics and accounting. 

yranted that such an organization of technically trained 
can be brought together, what are some of the things which 
may be called upon to do? A few of the things requiring such 
ability and experience in design and construction which occur are: 
Complete steam railroads, complete electric railways, electrification 
of steam roads, hydro-electric plants, transmission systems, power 
plants, gas works, electric lighting systems, industrial. establish- 
ments, buildings for all purposes and public service works. In so 
far as an organization is prepared to effectively carry out any of 
these enterprises just that far will it approach its highest develop- 
ment. 

To show the possibilities of such an organization, let us pick 
cut a team for the building of some large proposition. Take, for 
instance, the design and construction of a steam railroad locomo- 
tive repair shop, involving the expenditure of from two to three 
million dollars. In deciding on our men, we will make a study of 
the qualifications of each one, and at the same time we must have 
a clear conception of the work each one must be familiar with in 
order that there be no weak spots in our line, or break in the organ- 
ization. The selection of men with their chief duties will be as 
follows: 


men 
they 


(Designing layout of shops. 
, Planning method of handling work. 


Industrial Icxpert 
Arrangment of tool and transportalion equipmt 


{ Providing power and lighting equipment. 
| Laying out transmission systems. 
| Planning telephone and signal systems. 


| 
| 





Electrical Engineer 


Design of power plant. 
Plan of heating and ventilating. 
I 


Engineer ...... 
szaying out air, gas and steam systems. 


Mechanical 


{ Building foundations. 
Structural Engineer........ , Designing steel structures. ; 
In charge of reinforced concrete constructioon. 
{Designing building superstructure. 
, Choice of fixtures 


Architect 
(Laying out landscape work. 


{ Directing grading. 
, Testing of soil. 


Engineer 
(Construction of track. 


Civil 


{ Design of sewerage system. 
Sanitary Engineer.......... ’ Construction of water-works. 
| Choice of plumbing. 
{Selecting markets for material. 
Purchasing Agent.......... ’ Checking bills of material. 

| Arranging for delivery of material. 
{Organization of construction force. 
| Consideration of time element in construction. 
) Settling labor difficulties arising in connection 
| with construction work, 


Constructing Superintendent 


{Consideration of economies in operation. 
Operating Engineer......... | Securing reliability in operation. 
| Insuring effectiveness in operation. 
{ Keeping payrolls. 
Accounting Department ....4 Making record of costs. 
| Preparing progress reports. 

Let us watch the play. First will come a number of prelimi- 
nary studies, showing the proposed sizes, designs and relative ar- 
rangements of the buildings. Next forthcoming is a carefully pre- 
pared report, showing the advantage of the finally selected arrange- 
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ment, and the suggested construction of each of the buildings, to- 
gether with a description of the equipment required. An important 
part of this preliminary report is an approximate estimate of cost, 
based upon a careful consideration of all the items involved in the 
construction. With the general layout and the preliminary report 
and estimate approved, the next move is to prepare the plans and 
specifications. The plans should preferably be drawn upon 
one size of paper and every drawing should be numbered to cor- 
respond to the classification. A border and a standard title printed 
by a drafting room outfit gives a finished appearance to each draw- 
ing. Specifications can now be printed very quickly, and when at 
least 20 copies are required, they can be produced in this way as 
cheaply as by carbon copies, or the better method of biue printing 
from a typewritten record. 

In purchasing, the engineer-constructor should find some ad- 
vantage over an occasional buyer. He is in the market constantly, 
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Line-up of the Engineer-Constructor Team for Building a Rail- 
road Repair Shop. 


is favorably known by the manufacturers of standard equipment, 
and buys apparatus delivered f.o.b. cars, doing all erection work 
as far as possible with his own experts, and calling on the factory 
for assistance only when necessary. There should be the greatest 
unity between the engineering, the purchasing and the construc- 
tion departments. It is always better to have the construction super- 
intendent in the office while preliminary decisions are being made 
and bills of material are being prepared. 

Throughout the entire progress of the work, systems are in 
use to keep all concerned informed as to each move. The construc- 
tion office is advised by the home office as to the material ordered 
and as to the probable delivery of this material. The home office 
is advised as to the receipt of material on 
the job, as well as to the progress of the 
construction work, and any reports and ad- 
vices as to the labor situation. To accom- 
plish the former, copies of contracts for ap- 
paratus and orders for material are sent to 
the superintendent in charge of construction. 
Such reports and orders contain exact in- 


Certain lines of the work, such as the delivery and installation of 
machinery, are dependent upon the progress of other work, such as 
the completion of the buildings and foundations. In order that 
this information may be always at hand, progress reports from the 
work are received at stated intervals, usually two weeks apait, 
giving in detail the progress of the work under each classification 
head. This information is kept in form for convenient reference, 
and is useful in a variety of ways. Not only do these reports keep 
the engineering force in touch with the progress of the work, mak- 
ing it possible to more efficiently insure the work coming in proper 
sequence, but they also provide the information necessary to make 
decisions as to changes in detail, in case such are found necessary 
after the work has been begun. These progress reports, together 
with a record of moneys expended for material and labor at any 
date, give timely information as to the actual cost of the work 
as compared to the estimated cost. As such reports are made on 
the work under each classification heading, any variation of the 
cost from the estimate is at once detected. This is of importance 
to the constructor who proposes to complete a certain improvement 
within a definite estimated cost, and to the client’s official who 
may be charged with the responsibility of protecting a definite 
appropriation. 

Progress photographs are taken of the work at intervals of 
about two weeks. These show at a glance not only the general prog- 
ress of the work, but many construction details as well, which are 
of interest and value. Progress reports, charts and diagrams, while 
very easily obtained,‘and requiring but little work in their prepara- 
tion, supply a great deal of valuable information, and are of worth 
far exceeding the trouble and expense contracted in securing them. 

Although every facility is provided for keeping the main office 
and the construction office in close touch, it should not be under- 
stood that the engineering is done at arm’s length, and that all 
plans and specifications are devised and completed by an engineer- 
ing force in the office to be sent down to the construction super- 
intendent on the job for his execution. A competent engineer is 
in charge of all construction work, and spends a certain amount 
of time in the field, thus putting him in close touch with the situa- 
tion, and enabling him to more efficiently direct the detailed engi- 
neering work that is done in the main office. 

It would be a big mistake to think that such an organization 
as we are outlining could be got together and perfected in its 
work in a short time. For our engineer-constructor it will prob- 
ably take years, and it is evidently for this reason that this very 
inviting field is occupied by so few organizations who are really 
prepared to do the work justice. 

If the duties of making a preliminary report, preparing a care- 
ful estimate, drawing up the plans and specifications, purchasing 
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them, as well as to the time at which this 
material is expected to arrive on the work. 
A card system in which are entered all or- 
ders and contracts is used in the home office, 
and is designed to follow up and secure 
prompt delivery of all material and appa- 
ratus. In case of any changes in time of 
delivery of material, the construction super- 
intendent is advised in advance, and is thus 
in position to make any alterations neces- 
sary in his programme. The importance of 
promptly delivering the material on the job 
cannot be overestimated, and the value of a 
system that will provide for the delivery of the materials in accord- 
ance with an approximate schedule previously arranged for will 
appeal to all interested in construction work. 

Practically all of the material is ordered by the home office. 
In case, however, it is more advantageous to order small quanti- 
ties at the seat of the work, such orders are issued by the super- 
intendent, a copy of all such orders being sent to the home office, 
after which they are recorded and handled in all respects similar 
to orders issued from the office. 

Records of all material received on the job are kept by the 
superintendent in the form of a material report. These reports are 
written out in a duplicate book as each shipment is received, and 
one copy is sent without delay to the main office. This serves to 
keep the home office very closely in touch with the field work, so 
far as the receipt of material is concerned. 

In construction work consisting of a great many items, such 
as will be found in railroad shops, it is very desirable to know 
with a fair degree of accuracy the exact progress of the work. 
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Specimen Progress Report. 


the materials, building the structures, erecting the equipment and 
installing the machinery is turned over to one reliable engineer-con- 
structor organization on a “cost plus a percentage” plan with the 
privilege to the client of canceling the arrangement at any time, 
if the progress, quality or cost of the work should prove to be un- 
satisfactory, it is hard to conceive of a more effective way of getting 
results, and it is very probable that much of the important work 
of the future will be done upon this basis. 


The Saxon State Railroads have established the nine hour day 
in their shops, 4% in the morning and 4% in the afternoon. The 
hours for opening and closing are fixed for each shop after con- 
sultation with the representatives of the workmen. Before the three 
great holidays of the year the shops will close two hours earlier 
than usual, while the pay will be for the full nine hour day. Men 
employed on indispensable work in these hours will receive over- 
time pay, and will also be granted extra time off on some other day. 














NovEMBER 30, 1906. 


Steam Versus Electric Operation of Trunk Lines. 





The following discussion of Mr. Mayer’s paper, read before the 
American Society of Civil Engineers, on Steam versus Electric 
Operation of Trunk Lines (Railroad Gazette, Nov. 23), is contributed 
by Mr. Frank J. Sprague: 

Not having until yesterday read Mr. Mayer’s interesting paper, 
I find it difficult to discuss it gs fully as I should like, and I shall 
not take up the mechanical theory of construction so ably worked 
out, because the paper as a whole is a plea for electric operation of 
a trunk line railroad by a specific’ method on the score of economy, 
and is based upon the assumption that the various claims made 
during the past :ix years for single phase operation have been 
justified by accomplished results, which up to the present is not a 
fact. , 

The arguments advanced seem to me somewhat vitiated by a 
number of statements concerning both direct current and single 
phase operation which will not bear critical analysis. I shall there- 
fore content myself with some random comments on various points 
which have occurred to me in the preliminary reading. 

First of all, let me say that I quite agree with Mr. Mayer in his 
general conclusion as to the necessity of higher potentials, but if 
his contention be that these can be effective only through the agency 
of single phase alternating currents, then I am quite at variance 
with that conclusion. 

Perhaps I may be permitted to make reference to some remarks 
of earlier years. 

Early High Tension Proposals: 

In a paper before the Kansas City Electric Light Convention 
in February, 1890, I made the following statement: ‘As regards 
the potential, other things being satisfactory, whatever pressure is 
demanded in the interest of economical and effective service will 
be used; and means will be found, consisting mainly in care of con- 
struction, which will make its use for the purposes, and, as in- 
tended, safe and proper. We have, in these matters, to face the 
same questions that we have in the matter of steam pressure or of 
railway speed. To accomplish the larger engineering feats neces- 
sary to meet the demands of economy and commerce, we will be 
governed more by belief in our power to fully subordinate a good 
servant to our will than by our fears of its vagaries when allowed 
to become a master.” 

At the same time, to illustrate the possibilities of electric rail- 
way operation, I determined the potential necessary to handle the 
then existing passenger service on the Philadelphia division on the 
Pennsylvania Railroad, the service being rearranged so as to permit 
of the dispatch of cars every ten minutes. The supply was to be 
by direct current from a single overhead copper rod, one inch in 
diameter, over each track, with return through the rails. Among 
the solutions I found that with two stations forty-five miles apart, 
about only 1,800 volts motor potential was required. 

It is a curious coincidence that now, sixteen years later, the 
proposal to use an overhead rod should be resuscitated, and also 
that my early proposal of a million circular-mil section of copper 
should be about the equivalent of the capacity of the special third 
rail now in use. 

Mr. Mayer’s proposal is, however, for a sectionalised soft steel 
overhead conductor, an inch and a quarter in diameter, and of a 
form absolutely the worst known for the transmission of alternat- 
ing currents, for it offers the minimum area for unit cross section, 
an impedance fully nine times the resistance of the same rod to di- 
rect current, and probably eighty to ninety times that of a copper 
rod of the same size for direct current. 

Since the date of the Kansas ‘Convention, I have often advo- 
cated the necessity of higher potentials, and I am glad to say that 
not alone in alternating current work, but in direct current appli- 
cation, my early prophecies, repeated a year ago with an expression 
of readiness to undertake the responsibility of d. c. installation at 
1,500 volts, even on a third rail, have, by virtue of the developments 
of recent months, now been brought within the reach of practical 
accomplishment. This would mean an increase under ordinary 
trunk line conditions of fully five times the distance between sub- 
stations common with 600 volts, and often even the possibility of 
their entire elimination. 

Working Conductors: 

How many difficulties would disappear were we in a happy age 
of wireless power transmission! But we deal not with dreams but 
with practical realities, and among these is the physical means of 
getting electric energy from a central station to the moving trains. 
The choice is limited broadly to two general methods, the overhead 
system in some form, available for both alternating and direct cur- 
rents, and the third rail, available ordinarily only for direct cur- 
rents. 

Mr. Mayer, after pointing out the shortcomings of present forms 
of trolley construction if used for high speed trunk line operation, 
somewhat naively remarks that: “As a very high and dangerous 
voltage must be used in the suspended conductor, it is essential to 
suspend it in such a way that it will never come down.” I fear that 
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we have not arrived at that millennium in railway operations when 
collisions, with rearing equipment, and derailments, with conse- 
quent destruction of upright structures, are no longer among the 
possibilities; nor are we beyond the reach of sleet formation, espe- 
cially on rigid structures, or the ravages of storms of various kinds. 

Of course, quite aside from the matter of expense, all con- 
ductors necessary for bringing current to a train are objectionable 
in many particulars, and the points with regard to each were re- 
cently well stated by Mr. Wilgus at a meeting of the Railroad Club. 

The third rail offers certain hindrance to the ordinary main- 
tenance of track, but overhead construction is inelastic, and the 
laying of additional tracks or changes in grade and alinement re- 
quire radical and expensive alterations in permanent overhead 
structures. 

Derailments will crush one form of conductor to the ground, 
but may equally well knock down the supporting structures of the 
other, and put all tracks out of service. 

In wrecking, the third rail offers some obstruction to the throw- 
ing of the equipment to one side, but conductors overhead may in- 
terfere with the operation of crane booms. 

With two or more tracks snow cannot well be piled up between 
them when the space is occupied by third rails, but on the other 
hand overhead conductors are a source of danger to trainmen, and 
subject to the troubles of sleet formation. 

There has been a good deal of loose talk about third rail 
troubles with snow and sleet, complications at frogs and switches, 
difficulties of current collection, and the danger to employees and 
trespassers. Extended operation has proven that these objections 
are many of them largely overcome by a protected third rail prop- 
erly designed with due regard to clearance lines of equipment. On 
the other hand, with an overhead 11,000 volt trolley there is cer- 
tainly danger to the public at overhead street and highway bridges, 
in tunnels and at low bridges because of the possibility of rearing 
equipment in case of derailment or collision, and because of the 
frequent physical necessity of the trolley being brought within a 
short distance of the cars. 

Then there is corrosion due to locomotive gases when steam 
and electric operation are maintained over the same tracks, and 
increased danger to men engaged in cleaning, painting, or repairing 
overhead structures in close proximity to high potential lines. 

Again, and this seems important on high speed service, there is 
the possible interception of the train operator’s view of the signals 
because dips in the railroad grade may bring overhead bridges in 
front of the semaphores, which likewise may be made less distinctive 
when having truss members for a background. 

Nor can we ignore an increased element of danger to the men 
who have to maintain signal structures, nor the objections certain 
to be raised by city authorities to exposed high tension conductors. 
References to Contracts: 

References to contracts where single phase operation has been 
adopted are not always conclusive, and the inferences drawn are 
misleading unless the circumstances are fully known. Some of those 
mentioned in Mr. Mayer’s paper come in this case. The Sarnia Tun- 
nel offered an opportunity for a manufacturing company to make a 
demonstration of the possibilities of operation by single phase loco- 
motives. I am quite sure it will not be claimed by engineer or 
manufacturer that this equipment was not well within the possi- 
bilities of direct current application, and it is certainly quite con- 
ceivable that the opportunity for first demonstration on a consider- 
able scale had a financial value sufficiently tempting to the railroad 
company. As an offset to this, I can state that on a similar prob- 
lem one set of absolutely comparative bids demonstrated for this 
particular work a marked disadvantage for the single phase equip- 
ment, both as to first cost and cost of operation. 

On the London, Brighton & South Coast Road it is true that a 
short section is to be equipped with quite another type of single 
phase motor, but the reasons which have been publicly advanced, 
in so far as they are based on motor performance, are debatable, 
and if my information is reliable, the cost of installation will be a 
sorry criterion for comparison. 

The New York & New Haven project represents a different class 
of installation, the replacing of steam passenger locomotives by 
single phase A. C. locomotives supplied from an 11,000 volt trolley 
line. The adoption of this equipment under the particular condi- 
tions which exist, especially the use of a common terminal with the 
N. Y. Central, which is to use another type of equipment, has been 
the subject of a good deal of discussion and some acrimonious com- 
ments, many of which had nothing to do with the system per se. 

The locomotives on both these roads are of the gearless type, 
and within a few months there will be opportunity for making con- 
crete comparisons of their performance, the New Haven represent- 
ing the very latest single phase developments, and the Central the 
embodiment of D. C. plans formulated nearly three years ago, and 
under the then existing limitations of 600 volt operation instead of 
the much higher potential now practicable. 

Among other comparisons will be that of the physical construc- 
tion and cost of the working conductors, the former using a pro- 
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tected under-contact third rail, and the latter an overhead double 
catenary trolley carried on steel bridges spanning the tracks. Both 
are interesting in that they each represent construction of that type 
Which must be adopted to come within the classification of perma- 
nent, that is, of character equal to the rest of the road. A com- 
parison is in order, because the construction proposed by Mr. Mayer 
will be at least equally as costly as that adopted on the New Haven 
Road. An important fact is that the unit cost per mile of track for 
the overhead construction is fully equal to, if it does not exceed that 
for the third rail, despite the very high potential and the small size 
of the working conductor. It is proper to add that no matter how 
high this potential, the unit cost per mile of track for this class of 
construction will probably not be reduced. 

Another feature of the New York Central equipment cannot be 
compared to a like equipment on the New Haven Road, because it 
does not exist on the latter, and that is the motor car service, con- 
sidered by many railroad engineers and transportation officials, and 
applauded by Mr. Mayer as one of the indisputable good reasons for 
adopting electricity for suburban service. 

The former road is also equipped with batteries, largely because 
of insurance, and not as actual necessity of operation. These could 
not be applied to a single phase equipment without the introduction 
ol motor-generator sets of the full capacity of the battery discharge, 
as an essential of supply from the battery to the line, which in case 
of breakdown would eliminate the battery from use; whereas in 
the direct current system the intermediate machinery, that is the 
booster, is simply for regulation, and is of only differential capacity, 
hence a fraction the size of the others, and it is not essential to the 
supply of the current to the line in case of an emergency. 

However, these two great systems will, of course, tell their own 
story, and after a reasonable length of service be influential in 
moulding decisions as to the future, but it is safe to say that however 
ardently the most enthusiastic engineer may preach the beauties 
of economy, no great trunk systems will, except for special reasons, 
as for example the urgent necessity of increasing capacity, adopt 
electricity to save money until after the tangible results have been 
measured on these two roads. In fact, the probabilities are that 
in any case it will, to quote the official of an English road, be a 
case of spending money, not to save it because of economy in power, 
but to make it. 

Reasons for Adopting EHlectricity: 

As 1 have often stated, there are but two broad grounds on 
which the adoption of electricity for trunk line operation can be 
justified: First, because of such demonstrated economy, due to the 
veneration of power at large stations and reduction in the cost of 
locomotive upkeep, as will more than offset the interest and de- 
preciation of that which is essential to electric operation; and, sec- 
ond, the possibility of an increased service of a character which 
cannot be gotten in steam operation—such, for example, as the 
handling of trains at increased speeds, or moving heavier trains at 
satisfactory speeds because of a greater concentration of power, or 
the operation of frequent motor car trains at high schedules in sub- 
urban districts and between important terminals. 

But trunk line service presents peculiarities of its own, and its 
demands are responsible for the great awakening in the matter of 
higher potentials, which has led to many over-enthusiastic state- 
ments and much discussion as to the merits of single phase, poly- 
phase, and direct current equipments. 

One thing is certain, higher potentials are necessary and pos- 
sible. Another is that both motor car combinations and locomotive- 
drawn trains must be used, the former necessarily, and the latter 
often under multiple unit control. 

Capacity of equipment is essential, and that more than economy. 
How is it to be gotten? Naturally, first by increase of individual 
equipment, and then when this increase has reached its limit, by 
combining equipments. I will, therefore, briefly discuss the question 
of capacity. 

Limitations of Design: 

Neglecting for the moment the motor 
ment the simplest form of ordinary train operation. What is it 
that is to: be replaced? Simply a steam engine, in other words a 
motor supplied by a local boiler, furnace and coal bin, by another 
motor supplied through a wire by a bigger boiler, bigger furnace 
and bigger coal bin. It isn’t sufficient simply that these latter can 
be made of any desired size; in any case they are intended to sup- 
What is essential, and in the last analysis 


car, consider for a mo- 


ply a number of motors. 
vital, is that the new motor shall not only have certain mechanical 
advantages to the extent of eliminating the evils of reciprocating 
parts, but it must, above all, have capacity, measured not alone by 
torque or speed, but by both, and it must be of sustained character. 
Everything else is of tributary character. 

The designer of all railway apparatus, whether for motor cars 
or locomotives, is handicapped by certain physical limitations which 
are not within his power to change. These are determined by the 
gage of the track, the size and number of drivers, the clearance 


under the motors, the length of rigid wheel base, the dead weight 
per wheel and the total weight per axle, to say nothing of such a 
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trifling question as cost of construction; and it is his problem to 
provide within those limitations all the capacity possible. 

And it is just in this particular that the single phase motor, 
despite an amount of experimental work, study and effort of the 
most persistent and able character, is sadly defective, and so far 
as any present knowledge goes, its defects, while not prohibitive to 
the extent of making an unworkable machine, are so inherent as to 
make it practically certain that when compared to other kinds of 
electric motors it is placed at a very serious disadvantage. 
Comparison of Motors: 

Of the three types of motors to-day in use in railway work, 
two, the direct current and the three-phase motors, have a continu- 
ous rate of energy input, while the single phase has an intermittent 
and variable rate. In the latter the attempt has been made to 
attain the results achieved by the variable speed direct current series 
commutator motor, despite the fact that there is combined in a 
single machine a motor and a transformer. And on the wings of 
high potential the advocates of single phase operation have soared 
to heights of eloquence from which it is necessary to descend to 
tangible facts. 

And the first of these is, that the single phase motor, measured 
by identically the same rating and under like physical conditions, 
is only about half as good as the direct current motor, or to put it 
another way, the weight of the complete electrical equipment, in- 
cluding motors, regulators and transforming apparatus, and with 
like physical limitations, is fully twice that required for direct 
current, with, of course, a material increase in the mechanical equip- 
ment, so that the total weight of a single phase A. C. locomotive 
to do like service as a D. C. locomotive will easily run from 40 to 
50 tons more. The reason is simple—because of the heat generated 
on account of lower electrical efficiency, and the impossibility of 
working the fields of the motors at over about one-half the magnetic 
flux. 

Polyphase motors have the same advantage as direct current 
series motors in the matter of weight capacity, but are normally 
constant speed motors, although it is possible to arrange for half 
and full speed. 

I have made, and so have others, many independent investiga- 
tions on this subject, and the facts stated cannot be gainsaid in the 
present state of the art. I am, therefore, somewhat astonished to 
find Mr. Mayer saying that certain “locomotives use high voltage 
alternate currents, and have excellent speed regulations, giving prac- 
tically uniform efficiency at any considerable speed, two advantages 
which far outbalance, especially for trunk line traffic, their inferior- 
ity in other respects,” this latter being admitted as “great weight 
per unit of power, limited capacity, high cost, and only moderate 
efficiency at any speed.” 

This expression of inferiority is an unexpected indictment of 
the single phase motor, and considering a locomotive simply as a 
machine, he adds to this indictment by his criticism of the motor- 
generator type of locomotive, where a single phase motor receiving 
current from the trolley line drives a generator which in turn sup- 
plies direct current motors, concerning which he says, “its com- 
plications, moderate economy, inevitable high cost, and great weight 
are its serious drawbacks,” in spite of its “excellent and economical 
speed regulation.” As a matter of fact, the motor of such a combi- 
nation can be directly supplied from a high tension line, and the 
weight of this type of equipment is almost identical with that of a 
single phase equipment, and has some possibilities which the latter 
has not. 

A practical illustration of the bearing of this difference in ca- 
pacity is the fact that although the essential weight on the drivers 
of the New York Central machines is about seventy tons instead of 
eighty-five, as on the New Haven, the individual capacity of the 
former is so much greater, that with equal ventilation fifteen of 
them will probably do the work of twenty-five of the latter. 

Lack of capacity is, however, not the only feature wherein the 
single phase motor fails in comparison with the direct current ma- 
chine. On large sizes, instead of two or four poles it has ten or 
twelve, and the series winding on the armature with two paths is 
replaced by one with as many paths as there are poles. The arma- 
ture in machines of similar capacity has a large diameter and runs 
at a higher speed, and instead of two fixed sets of brushes there 
are aS many movable sets as there are poles, to supply current to a 
commutator of larger size. The clearance between field and arma- 
ture is about a quarter that of the D. C. machine, and the allowable 
bearing wear therefore much less. Finally, the New York Central 
type of machine, with its remarkable mechanical as well as elec- 
trical advantages, is impossible to direct A. C. construction and 
operation, 

It is curious, despite frequent disproof, with what persistency 
certain well sounding statements reappear. Among these may be 
instanced that referring to possible economic variations of speed. 
The ordinary four-motor locomotive operated on direct current has, 
with proper control, three impressed electromotive forces, for each 
of which it has a wide automatic range of torque and speed far be- 
yond the limits, as the sustained torque increases, of the single 


























November 30, 1906. 


phase motor, and for each of these established conditions there is a 
very considerable range of speed with the same torque, provided the 
motors are properly constructed and controlled. The result is that, 
as everyone of these speeds is an economic one, all variation essen- 
tial for practical railroad operation is provided. 

Direct Current Motor Improvements: 

Comparing the present with the condition of the art about two 
years ago, three important and radical developments have taken 
place in direct current motor construction. The first is the use of 
the commutating pole, which has in a large measure, and certainly 
for any ordinary pressures, eliminated the much abused bug-bear 
of the commutator to such extent that, when properly constructed, 
it is impossible to tell by ordinary inspection whether a machine 
is running at high or low potential, or with large or small current, 
so absolutely free is it from sparking. 

This has led to additional facilities 
struction of motors for operation at from 1,200 to 
the further possibility of operating two in series 
tential. 

A third development is that illustrated by the New York Cen- 
tral gearless locomotives, in which the hitherto invariable practice 
of maintaining a fixity of relation between the armature, or rotating 
part, and the field magnet, or fixed part, has been abandoned, the 
armature being mounted directly on the axle, and the field magnets 
forming a part of the locomotive frame, supported by its springs, 
and hence movable with regard to the armature. In this construc- 
tion, therefore, there are no armature or «axle bearings. This ma- 
chine is one of the most remarkable and satisfactory outcomes of 
recent work, and considering actual necessary electric additions to 
the mechanical equipment, it has, when designed for the conditions 
under which it should operate, probably, the highest weight efficiency 
of any d. ¢. locomotive. Being of bi-polar construction, with a wide 
range of neutral brush contact, it runs practically sparklessly at all 
loads, is a natural 1,200 volt machine without commutating poles, 
and can easily be wound for a higher potential if using such poles. 

Considering briefly the first cost of installation, I have shown 
that the weight and cost of motor equipment is much higher for the 
single phase a. c. system than for the d. ¢., and that the cost of 
permanent working conductors per mile of track is fully as high. 
The cost of central station will be somewhat greater because of the 
reduced capacity per weight of material of single phase generating 
apparatus. There remains the intermediary apparatus when ex- 
tended systems are considered, namely, static transformers and 
rotaries for the direct current system and sub-station and car trans- 
formers for the a. ¢. system. 

Unless there is material increase in efficiency and capacity of 
single phase motor equipments, it is quite likely that the interest 
on the increased cost of sub-stations of one kind over that of the 
other, and the losses in the rotaries, will be at least equaled, if not 
more than offset, by the increased first cost and cost of operation 
of the motor equipments on the a. c. system when each are installed 
with equal regard to permanency. 

Every engineer of course hopes for, and will welcome actual 
advances in this art by whatever system—everything in fact which 
makes for increased economy, added reliability and reduced cost of 
operation, to the end that there may be a greater extension of elec- 
tric opration, but it is absolutely essential to compare results ac- 
complished, not merely promises of performance. 

Such are some of the general facts which must 
in dealing with the question of electric operation of trunk lines. 
In conclusion, I may perhaps here quote a remark by Chief Engineer 
Kando, of the Ganz Company, of Europe, the advocates of polyphase 
motor operation, in a report recently made to his company after a 
trip in the United States. Referring to the question of equipment, 
he said: “That system will prove to be victorious which ,can pre- 
sent the most powerful locomotive, and the locomotive which will 
possess the greatest capacity for a given weight.” 

I might add to this, and say that it would seem that that type 
of locomotive must ultimately survive which not only has the great- 
est weight capacity, but also automatic response in torque and speed 
to the varying demands of grade and curvature. 
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Thermit Welding. 





Thermit welding was a subject of discussion at the last meet- 
ing of the Master Blacksmiths’ Association. Referring to the re- 
liability of the thermit weld it was stated that on one road, in the 
period of 17 months 33 welds of engine frames were made, and 
they were all in service. Of these 14 were over the driving boxes 
and six had to be rewelded after having been in service for from 
three to 12 months. The frames so repaired were all of wrought- 
iron with one exception. This was of cast-steel. In addition to 


these, there were five frames welded that were broken in service, 
rewelded and then broken again because they were fractured at 
a place where it was impossible to allow the thermit collar to re- 
main. 
forced with a new one of wrought-iron. 


After the second weld broke a section was cut out and rein- 
During this same period 
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above referred to 16 welds were made on cast-steel driving wheels, 
all of which are still in service, together with a cast-steel ferry 
boat casting. 

Tests made with the thermit metal show that it is up to good 
forged iron or steel, and compared favorably with some refined iron 
with which it has been tested. In one case a sprue was taken and 
drawn down into a bar 1; in. square and tested in connection with 
pieces of %-in. and %-in. square refined iron. The thermit bar, 
with a length of 91% in. between the jaws of the testing machine, 


/ 


took on a permanent set at 12,000 Ibs., or 48,000 Ibs. per sq. in. 
It elongated %4 in. and broke at 16,300 Ibs., or 65,200 Ibs. per sq. in. 
The bars of refined iron of the same length reached their limits 


of elasticity at 38,440 Ibs. for the %-in. bar and 56,000 Ibs. for the 
%-in., and broke at 53,360 Ibs. and 90,680 Ibs. with elongations of 
2% in. and 2 in. respectively. In this the thermit was the superior 
in stiffness. 


In a bending test the thermit was bent double cold with no 
sign of cracking, which the refined iron could not do. Observa- 
tion seems to indicate that what is called thermit welding is not 
a true weld but a braze; and in doing the work the metal of 
a frame should be heated to redness before the metal is poured. 
The two parts should also be jacked from % in. to % in. apart 


to allow the metal to flow freely into the fracture, and it must 
then be drawn together while the metal is in a liquid or very 
soft condition so that all air holes may be closed and the metal 
be made dense. In further preparation for the work the surfaces 
of the fracture should be cleaned and the adjacent parts with which 
the band is to come in contact should be made bright. 


High Steam Pressures in Locomotive Service.* 


BY W. F. M. 
The Carnegie Institution of Washington, D. C., some three years 
since, became a patron of Purdue University for the purpose of pro- 
moting a research to determine the value of high steam pressures 
in locomotive service. The work outlined under these auspices has 
now been completed, and final report has been rendered the Institu- 
tion. This report will soon be published. Meantime the Institution 
has given its consent to the publication of a preliminary statement 
concerning methods and results. 

1. The Tests —The tests outlined included a series of runs for 
which the average pressure was respectively, 240, 220, 200, 180, 160, 
120 Ibs., a range which extends far below and well above pressures 
now common in locomotive service. The tests of each series were 
to be sufficiently numerous to define completely the performance of 
the engine when operated at any speed and for all positions of the 
reverse lever possible with a wide-open throttle. So far as prac- 
ticable, each test was to be of sufficient duration to permit the 
efficiency of engines and boiler to, be accurately determined, but 
where this could not be done, cards were to be taken. 

The first test was run February 15, 1904, and the last August 
7, 1905. <A registering counter attached to the locomotive shows 
that between these dates the locomotive drivers made 3,113,333 revo- 


GOSS. 


lutions, which is equivalent to 14,072 miles. The completed record 
includes the data of 100 different tests. 
2. The Locomotive upon which the tests were made is that 


regularly employed in the laboratory of Purdue University, where 
it is known as “Schenectady No. 2.” The characteristics of this 
locomotive are rather generally known. 

3. Difficulties in Operating Under High Pressures.—The work 
with the experimental locomotive has shown that those difficulties 
which in locomotive operation are usually ascribed to bad water, 
increase rapidly as the pressure is increased. The water supply 
of the Purdue laboratory contains a considerable amount of mag- 
nesia and carbonate of lime. When used in boilers carrying low 
pressure there is no great difficulty in washing out practically all 
sediment. The boiler of the first experimental locomotive, Schnec- 
tady No. 1, which carried but 140 lbs. and was run at a pressure 
of 1380 lbs., after serving in the work of the laboratory for a period 
ot six years, left the testing plant with a boiler which was prac- 
tically clean. Throughout its period of service, this boiler rarely 
required the attention of a boilermaker to keep it tight. Water 
from the same source was ordinarily used in the boiler of Schnec- 
tady No. 2 which carried a pressure of 200 Ibs. or more. It was 
early found that this boiler, which is of the same general dimen- 
sions as that of Schnectady No. 1, operating under the higher pres- 
sure frequently required the attention of a boilermaker. After 
having been operated no more than 30,000 miles, cracks developed 
in the side-sheets, making it impossible to keep the boiler tight, 
and new side-sheets were applied. In operating under pressures 
as high as 240 lbs., the temperature of the water delivered by the 
injector was so high that scale was deposited in the check valve, 
in the delivery pipe and in the delivery tube of the injector. Under 
this pressure, with the water normal to the laboratory, the in- 
a report submitted to the Carnegie Institute of Wash 
Read at the November meeting of the Western [ail- 
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jectors often failed after they had been in action for a period of 
two hours. The loss of tests through failare of the injector, and 
through the starting of leaks at staybolts, as the tests proceeded, 
became so annoying that, as a last resort, a new source of water 
supply was found in the return tank of the University heating plant. 
This gave practically distilled water, and its use greatly assisted 
in running the tests at 240 Ibs. pressure. 

Probably some of the difficulties experienced in operating under 
very high steam pressures were due to the experimental character 
of the plant, and would not appear after practice had by gradual 
process of approach become committed to their use, but the results 
are clear in their indication that the problem of boiler, maintenance, 
especially in bad water districts, will become more complicated as 
pressures are further increased. Since, taking the country over, 
there are few localities where locomotives can be furnished with 
pure water, the conclusion stated should be accepted as rather far- 
reaching in its effect. 

The tests developed no serious difficulties in the lubrication of 
valves and pistons under pressures as high as 240 Ibs., though the 
lubrication could not be done with a grade of oil previously em- 
ployed. 

With increase of pressure, any incidental leakage either of the 
boiler or from cylinders becomes more serious in its effect upon 
performance. In advancing the work of the laboratory, every effort 
was made to prevent loss from such causes and results were fre- 
quently thrown out and tests repeated because of the development 
of leaks of steam around piston and valve rods, or of water from 
the boiler. Notwithstanding the care taken, it was impossible under 
the higher pressures to prevent all leakage and the best that can be 
said for the data under these conditions is that it represents results 
which are as free as practical from irregularities arising from the 
causes referred to; that is, so far as leakage may affect performance, 
the results of the laboratory tests may safely be accepted as the 
record of maximum performance. 

In concluding this brief review of the difficulties encountered 
in the operation of locomotives under very high steam pressures, 
the reader is reminded that an increase of pressure is an embellish- 
ment to which each detail in the design of the whole machine must 
give a proper response. A locomotive which is to operate under 
such pressure will need to be more carefully designed and more per- 
fectly maintained than a similar locomotive designed for lower 
pressure, and much of that which is crude and imperfect, but never- 
theless serviceable in the operaticn of locomotives using a lower 
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pressure, must give way to a more perfect practice in the presence 
ot the higher pressure. 

4. The Effect of Different Pressures upon Boiler Performance 
is summarized as follows: 

1. The evaporative efficiency of a locomotive boiler is but 
slightly affected by changes in pressure, between the limits of 120 
Ibs. and 240 Ibs. 

2. Changes in steam pressure between the limits of 120 Ibs. 
and 240 Ibs. will produce an effect upon the efficiency of the boiler 
which will be less than 1-2 lb. of water per pound of coal. 

3. The equation E 11.805 — .221 H, in which E is the num- 
ber of pounds evaporated from and at 212 deg. per pound of coal, 
and H is the pounds of water evaporated per foot of heating sur- 
face per hour, represents the evaporative efficiency of the boiler of 
locomotive Schenectady No. 2 when fired with Youghiogheny coal 
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for all pressures between the limits of 120 lbs. and 240 lbs. with an 
average error for any pressure which does not exceed 2.1 per cent. 

4. It is safe to conclude that changes of no more than 40 or 50 
Ibs. in pressure will produce no measureable effect upon the evapo- 
rative efficiency of the modern locomotive boiler. 

5. The Effect of Different Pressures Upon Smoke-Box Tem- 
peratures was found to be as follows: 

1. The smoke-box temperature falls between the limits of 590 
deg. F. and 850 deg. F., the lower limit agreeing with a rate of 
evaporation of 4 lbs. per foot of heating surface per hour and the 
higher with a rate of evaporation of 14 Ibs. per foot of heating sur- 
face per hour. 

2. The smoke-box temperature is so slightly affected by chanzes 
in steam pressure as to make negligible the influence of such changes 
in pressure for all ordinary ranges. 
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3. The equation T — 488.5 -- 25.66 H, where T is the tempera- 
ture of the smoke-box and H is the weight of water evaporated from 
and at 212 deg. per foot of heating surface per hour, possesses a 
high degree of accuracy for all ordinary pressures. 

6. The Engine Performance.—The shaded zone upon Fig. 1 rep- 
resents the range of performance as it appears from all tests run 
under the several pressures employed. It shows that the variation 
in performance for all conditions of running which are possible 
with a wide open throttle scarcely exceeds 5 lbs. For purposes of 
comparison, it is desirable to define the effect of pressure on per- 
formance by a line, and to this end an attempt has been made to 
reduce the zone of performance to a representative line. In prepar- 
ing to draw such a line, the average performance of all tests at 
each of the different pressures was obtained and plotted, the results 
being shown by the circles on Fig. 1. Points thus obtained can be 
regarded as fairly representing the performance of the engine un- 
der the several pressures only so far as the tests run for each differ- 
ent pressure may be assumed to fairly represent the range of speed 
and cut-off under which the engine would ordinarily operate. The 
best results for each different pressure as obtained by averaging 
the best results for each speed at this pressure is given upon the 
diagram in the form of a light cross. These points may be regarded 
as furnishing a satisfactory basis of comparison in so far as it may 
be assumed that when the speed has been determined an engine in 
service will always operate under conditions of highest efficiency. 
Again the left-hand edge of the shaded zone represents a comparison 
based on maximum performance at whatever speed or cut-off. 

In addition to the points already described, there is located upon 
the diagram Fig. 1 a curve showing the performance of a perfect 
engine with which the plotted points derived from the data of tests 
may be compared.* Guided by this curve representing the perform- 
ance of a perfect engine, a line A. B. has been drawn proportional 
thereto, and so placed as to fairly represent the circular points de- 
rived from the experiments. It is proposed to accept this line as 
representing the steam consumption of the experimental engine 
under the several pressures employed. It is to be noted that it is 
not the minimum performance nor the maximum, but it is a close 
approach to that performance which is suggested by an average of 
all results derived from all tests which were run. Since its form 
is based upon a curve of perfect performance, it has a logical basis 





*This curve represents the performance of an engine working on Carnot’s 
eyele, the initial temperature being that of steam at the several pressures 
stated, and the final temperature being that of steam at 1.5 Ibs. above at- 
mospherie pressure. This latter value is the assumed pressure of exhaust in 
locomotive service. 
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and since it does no violence to the experimental data, it seems to 
be justifiable. 

7. Coal Consumption.—Accepting the curve A. B., Fig. 1, as 
rairly representing the consumption of steam, the corresponding 
consumption of Youghiogheny lump coal for the several pressures 
employed is shown by Table I. 

Table 7. 


lm Coal 
Saved for each increment 
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ing value of the fuel saving which results from a given increment 
of pressure as the scale of pressure is ascended. For example, in- 
creasing the pressure from 120 to 140 lbs. results in a full saving 
of 4.4 per cent., while a similar increment from 220 to 240 lbs. re- 
sults in a saving of but 1.2 per cent. 

8. Increased Boiler Capacity as an Alternative for Higher Pres- 
sures.—Previous publications from the Purdue laboratory have 
shown the possibility under certain conditions, of securing a sub- 
stitute for very high boiler pressures in the adoption of a boiler of 
larger capacity, the pressure remaining unchanged. If, for example, 
in designing a new locomotive, it is found possible to allow an 
increase of weight in the boiler as compared with that of some 
older type, it becomes a question as to whether this possible in- 
crease in weight should be utilized by providing a higher pressure 
or for an increase in the extent of heating surface. The results of 
tests supplemented by facts concerning the weight of boilers de- 
signed for different pressures and for different capacities supply the 
data necessary for an analysis of this question. 

The full report presents with great elaborateness the facts 
which underlie the analysis. The results derived are well shown by 
Figs. 2 to 7, inclusive, in which the full lines represent the gain 
through increase of boiler pressure and the dotted line the corre- 
sponding gain through increase of boiler capacity. It will be seen 
that starting with pressures which are comparatively low, the most 
pronounced benefits are those to be derived from increments of pres- 
sure. With each rise in pressure, however, the chance for gain 
through further increase diminishes. With a starting point as high 
as 180 lbs., the saving through increased pressure is but slightly 
greater than that which may result through increased boiler capac- 
ity. For still higher pressures, the argument is strongly in favor 
of increased capacity. 

The fact should be emphasized that the conclusions above de- 
scribed are based upon data which lead back to the question of 
coal consumption. The gains which are referred to are measured 
in terms of coal which may be saved in the development of a given 
amount of power. It will be remembered that conditions which 
permit a saving in coal will, by the sacrifice of such a saving, open 
the way for the development of greater power, but the question as 
defined, is one concerning economy in the use of fuel. It is this 
question only with which the diagrams, Figs. 2 to 7, deal. 

There are other measures which may be applied to the perform- 
ance of a locomotive, which, if employed in the present case, would 
show some difference in real values of the two curves (Figs. 2 to 
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5). The indefinite character of these measures prevent them being 
directly applied as corrections to the results already deduced, but 
their effect may be pointed out. Thus, the extent to which an in- 
crease of pressure will improve performance has been defined, but 
the definition assumes freedom from leakage. If, therefore, leakage 
is allowed to exist, the result defined is ngt secured. Moreover, 
an increase of pressure increases the chance of loss through leakage 
so that, to secure the advantage which has been defined, there must 
be some increase in the amount of attention bestowed and this, in 
whatever form it may appear, means expense, the effect of which is 
to reduce the net gain which it is possible to derive through in- 
crease of pressure. Again, in parts of the country where the water 
supply is bad, any increase of pressure will involve increased ex- 
pense in the more careful and more extensive treatment of feed- 
water, or in the increased cost of boiler repairs, or in losses arising 
from failure of injector, or from all of these sources combined. The 
effect of such expense is to reduce the net gain which it is possible 
to derive through increase of pressure. In view of these statements, 
attention should be called to the fact that the gains which have 
been defined as resulting from increase of pressure (Figs. 2 to 7) 
are to be regarded as the maximum gross; maximum because 
they are based upon results derived from a locomotive which was 
at all times maintained in the highest possible condition, and as 
gross because on the road conditions are likely to be introduced 
which will necessitate deductions therefrom. 

On the other hand, the relation which has been established 
showing the gain to be derived through increased boiler capacity is 
subject to but few qualifying conditions. It rests upon the fact 
that for the development of a given power, a large boiler will work 
at a lower rate of evaporation per unit area of heating surface than 
a smaller one. The saving which results from diminishing the rate 
of evaporation is sure, whether the boiler is clean or foul, tight or 
leaky, or whether the feed-water is good or bad, the reduced rate 
of evaporation will bring its sure return in the form of increased 
efficiency. An increase in the size of a boiler will involve some in- 
crease in the cost of maintenance, but such increase is slight and 
of a sort which has not been regarded in the discussion involving 
boilers designed for higher pressure. Remembering then, that as 
applied to conditions of service, the line A is likely to be less stable 
in its position than B, the facts set forth by Figs. 2 to 7 may be 
briefly reviewed. 

Basing comparisons upon an initial pressure of 120 Ibs. (Fig. 2), 
a 5 per cent. increase in weight when utilized in securing a stronger 
boiler will improve the efficiency 8.5 per cent., while if utilized in 
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securing a larger boiler, the improvement will be a trifle less than 
3 per cent. Argting from this base, the advantage to be derived 
from an increase of pressure is great. If, however, the increase 
in weight exceeds 10 per cent., the curve A ceases to diverge from 
B and if both curves are sufficiently extended, they will meet, all 
oi which is proof of the fact that the rate of gain is greatest for 
relatively small increments of weight. 

Basing comparisons upon an initial pressure of 140 lbs. (Fig. 
3), the relative advantage of increasing the pressure diminished 
though on the basis of a 5 per cent. increase in weight, it is still 
double that to be obtained by increasing the capacity. 

Basing comparisons upon an initial pressure of 160 Ibs. (Fig. 4), 
the advantage to be gained by increasing the pressure over that 
which may be had by increasing the capacity is very slight, so 
slight in fact that a little droop in the curve of increased pressure 
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(A) will cause the difference to disappear. As the curve B may 
be regarded as fixed, while A, through imperfect maintenance of 
boiler or engine, may fall, the argument is not strong in favor of 
increasing pressure, beyond the limit of 160 Ibs. 

Basing comparisons upon an initial pressure of 180 Ibs. (Fig. 
5), the advantage under ideal conditions of increasing the pressure 
as compared with that resuiting from increasing the capacity, has 
a maximum value of approximately one-half of one per cent. In 
view of the incidental losses upon the road, the practical value of 
the apparent advantage is nil. In view of what has been said with 
reference to the stability of the curves A and B, Fig. 5, constitutes 
no argument in favor of increasing pressure beyond the limit of 
180 Ibs. 

Basing comparisons upon an initial pressure of 200 Ibs. (Tig. 
6), it appears that under ideal conditions either the pressure or the 
capacity may be increased with equal advantage, which in effect is 
a strong argument in favor of increased capacity rather than of 
higher pressure. 

Basing comparisons upon a pressure of 220 lbs. (Fig. 7), it 
appears that even under ideal conditions of maintenance, the gain 
in efficiency resulting from an increase of pressure is less than that 
resulting from an increase of capacity. In view of this fact, no 
possible excuse can be found for increasing pressure above the limit 
of 220 lbs. 

8. Conclusions.—A summary of the whole work may be stated 
as follows: 

1. Tests have been made to determine the performance of a 
typical locomotive when operating under a variety of conditions 
with reference to speed, power and steam pressure. The results of 
100 such tests have been made of record. 
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2. The results apply only to practice involving single expan- 
sion locomotives using saturated steam. They cover only such con- 
ditions as may be maintained with wide-open throttle. Pressures 
specified are to be accepted as running pressures. They are not 
necessarily those at which safety valves open. 

3. The steam consumption under normal conditions of run- 
ning has been established as follows: 





soiler Steam soiler Steam 
pressure, per H. P. hr. pressure, per Pp. hr. 
120 Ibs. wre sae 29.1 ~00 Ibs. pie ets ha Rca ee ‘ 

140 * ee peas 27.7 za0 * oie ee mele be 

_. eer ore ae 26.6 | re Te ee re 

me Sew : 26.0 


4. The results show that the higher the pressure, the smaller 
the possible gain resulting from a given increment of pressure. 
An increase of pressure from 160 to 200 lbs. results in a saving of 
1.1 lbs. of steam per horse-power hour, while a similar change from 
200 Ibs. to 240 Ibs. improves the performance only to the extent of 
.8 of a Ib. per horse-power hour. 

5. The coal consumption under normal conditions of running 
has been established as follows: 









Boiler Coal Boiler Coal 
pressure, per H. P. hr. pressure, per H. P. br. 
120 Ibs. Sean 3.84 + re Eee 3.40 

MOE tere etays esas 3.67 220) S Roe ene 8.85 
See ee 8.58 Le eee re 3.31 
ee Rikcaaweelalets 3.46 


6. An increase of pressure from 160 to 200 Ibs. results in a 
saving of 0.13 lbs. of coal per horse-power hour, while a similar 
change from 200 to 240 results in a saving of but 0.09 Ibs. 

7. Under service conditions, the improvement in performance 
with increase of pressure will depend upon the degree of perfec- 
tion attending the maintenance of the locomotive. The values quoted 
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in the preceding paragraphs assume a high order of maintenance. 
If this is lacking, it may easily happen that the saving which is 
anticipated through the adoption of higher pressures will entirely 
disappear. 

8. The difficulties to be met in the maintenance both of boiler 
and cylinders increase with increase of pressure. 

9. The results supply an accurate measure by which to deter- 
mine the advantage of increasing the capacity of a boiler. For 
the development of a given power, any increase in boiler capacity 
brings its return in improved performance without adding to the 
cost of maintenance, or opening any new avenues for incidental 
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losses. AS a means of improvement, it is more certain than that 
which is offered by increase of pressure. 

10. As the scale of pressure is ascended, an opportunity to 
further increase the weight of a locomotive should in many cases 
find expression in the design of a boiler of increased capacity rather 
than in one for higher pressures. 

11. Assuming 180 lbs. pressure to have been accepted as stand- 
ard and assuming the maintenance to be of the highest order, it 
will be found zood practice to utilize any allowable increase in 
weight by providing a larger boiler rather than by providing a 
stronger boiler to permit higher pressures. 
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12. Wherever the maintenance is not of the highest order, the 
standard running pressures should be below 180 lbs. 

3. Wherever the water which must be used in boilers con- 
tains foaming or scale-making admixtures, best results are likely to 
be secured by fixing the pressure below the limit of 180 Ibs. 

14. A simple locomotive using saturated steam will render 
good and efficient service when the running pressure is as low as 
160 lbs.; under most favorable conditions, no argument is to be 
found in the economical performance of a machine which can 
justify the use of pressures greater than 200 lbs, 




















GENERAL NEWS SECTION 


NOTES. 


The Erie engineers and firemen have reached an agreement by 
which wages are to be advanced. 


Freight trainmen on the Philadelphia & Reading have been re- 
fused their demand for a 10-hour day. 


The Texas & New Orleans, according to a press despatch from 
Houston, Tex., has increased the pay of switchmen four cents an 
hour. 

The New York Central firemen have received an increase of 10 
per cent. in pay. The engineers have also been granted an increase. 
Committees of the trainmen and conductors are now conferring with 
the management. 


The Richmond, Fredericksburg & Potomac and Washington 
Southern have granted an 8 hour day to all trainmen. For freight 
conductors there has been a 12 hour day, but all time over 8 hours 
is now to be paid for as overtime. 


The New Orleans & Northeastern, Alabama & Vicksburg and 
Vicksburg, Shreveport & Pacific have increased the wages of 800 
agents, clerks, engineers, firemen, conductors and trainmen, effective 
in some cases from October 1 and in others from November 1. 


Announcement is made that the Lackawanna will increase the 
wages of employees in the traffic department of its ferry service 
from 8 to 20 per cent., the increase taking effect on December 1. 
The company is to extend the 10 hour day privilege, already granted 
to engineers and switchmen, to all trainmen. 


Over $1,000,000 worth of granite awaits shipment from the 
quarries at Barre, Vt., said to be held up on account of scarcity of 
freight cars. 

A new steamship line has been established between New York 
and Odessa in European Russia. The first steamer arrived in New 
York on November 24. 


It is reported that in addition to the 30 miles of the Rochester 
division of the Erie on which electrification work is now under way, 
the road has decided to electrify 70 miles more in the same terri- 
tory. 

There is a newspaper report that a charter has been procured 
by Boston capitalists for a great railroad terminal at Pittsburg to 
cost between 15 and 20 million dollars, and a belt route from Econ- 
omy on the north to McKeesport on the south. 


A conference has been held between a joint committee of alder- 
men of Minneapolis, St. Paul, Duluth and Superior and the General 
Manager of the Twin City Rapid Transit Company in regard to 
reduced fares on the surface lines in these cities. 


It is estimated that damages from recent floods in Shelby 
County, Tenn., will approximate $250,000. Fourteen county bridges 
and nine miles of levees are reported destroyed, and railroad traffic 
has been impeded and practically suspended on several lines. 


The Texas Pipe Line Company, of which J. S. Cullinane is 
president, and which has by many been classed as a Standard Oil 
concern, has increased its capital stock from $6,000,000 to $12,000,- 
000. It is said that the new capital has been over-subscribed in 
New York. 

Judge Holt in the United States Circuit Court has imposed a 
fine of $18,000 upon the American Sugar Refining Company, which 
was recently convicted of accepting $26,000 in rebates from the New 
York Central. The defendant was given 60 days in which to prepare 
papers for an appeal. 


The Aurora, Elgin & Chicago electric line is to do an express 
business out of Chicago making its charges about half that of the 
express companies operating on the steam routes. As it has not 
been able to procure a franchise in the city of Chicago for this 
traffic, express matter will be hauled to an out-of-town point by 
automobiles. 


As Engine No. 634 of the Lehigh Valley, hauling a train of 
empty coal cars, was rounding a curve near Drifton Breaker, No- 
vember 25, it plunged into an open bridge and fell 30 feet, leaving 
the train intact on the bank. The bridge at this point had been 
undergoing repairs the past week, a fact that had been overlooked 
by some one. 


The Interstate Commerce Commission has officially announced 
that it is unable to make the rule that the sum of local rates shall 
be through rates. When complaints are made, however, the fact 
that the sum of the local rates is lower than the through rate will 


be treated as prima facie evidence that the through rates are ex- 
cessive and unreasonable. 


The new 10,000-ton steamer ‘“‘“Momus,” one of the new boats for 
the Morgan Line to be put in service by the Southern Pacific be- 
tween New York and New Orleans, is to make her first trip to New 
Orleans on December 12. She is now receiving her final equipment 
at the Cramp shipyards in Philadelphia. 


A passenger train bound from Denver to Fort Worth over the 
Colorado & Southern and Fort Worth & Denver City arrived at Fort 
Worth on Saturday, November 24, one week after leaving Denver, 
having been delayed by snowstorms in thinly settled parts of the 
Texas panhandle. Harrowing experiences are reported as the 
passengers were unable to obtain food. The snow was seven feet 
deep in places. 


A Summary of Railroad Operations for 1906. 

The preliminary report of the Interstate Commerce Commis- 
sion on the income account of the railroads of the United States 
for the year ending June 30, 1906, contains returns for companies 
operating 220,028 miles of line, including line operated under track- 
age rights, or about 99 per cent. of the mileage that will be covered 
by the final report. The total gross earnings of the roads shown 
in this report were $2,319,760,030, being equivalent to $10,543 per 
mile. Passenger earnings $618,555,934, or $2,811 per mile; freight 
earnings $1,640,942,862, or $7,458 per mile. Operating expenses were 
$1,532,163,153, or $6,963 per mile; net earnings were $787,596,877, 
being $3.580 per mile, and nearly $97,000,000 more than the cor- 
responding amount reported for the previous year. The amount 
reported as income from sources other than operation was $132,- 
624,982. This amount includes a few duplications. Adding this 
amount to net earnings from operation gives $920,221,859. Against 
this amount were charged as interest, rents, betterments, taxes and 
miscellaneous items the sum of $590,386,554, and as dividends the 
sum of $229,406,598, leaving a surplus for the year of $100,428,707. 
The taxes paid during the year were $68,903,288. The final report 
for the year ending June 30, 1905, showed a surplus of $89,043,490. 
The amount of dividends declared in 1906 was $34,248,605 more than 
that shown for the dividends of practically the same roads in 1905. 
This preliminary report relates to operating roads only, and does 
not include the statement of any dividends paid by leased lines 
from the income they received as rent. The dividends declared by 
the subsidiary leased lines for the year 1905 were about $35,750,000. 

Wind Blows Passenger Train from Track. 

A press despatch from Nederland, Colo., states that on Novem- 
ber 15 the wind blew a hurricane, and a train on the Switzerland 
Trail Line of the Colorado & Southern was carried off the rails while 
crossing a trestle four miles from Cardinal. That all on board were 
not killed is considered a miracle. The train was made up of one 
passenger coach and three freight cars and only the fact that they 
were traveling at a good rate saved the train from being hurled 
into thé gulch, which would have meant certain death to all. After 
being derailed, the engine dragged the cars into a cut just off the 
bridge, where the passenger coach overturned. For a time it was 
feared that the car would take fire from the heating stove, but the 
trainmen succeeded in beating out the flames before they had 
gained any headway. 


Two-Cent Fares in Canada. F 

A test case for the purpose of enforcing the provision of the 
railroad act providing for the carrying of passengers by third class 
carriages at two cents per mile was brought against Charles M. 
Hays, general manager of the Grand Trunk Railway, before a 
police magistrate at Toronto, on November 21. The charge was laid 
under the provision of the criminal code naming a penalty for any 
infringement of the railroad act not provided for by the act itself. 
The facts of the case were not disputed. The Grand Trunk admits 
that it does not run third class carriages at the rate of two cents 
per mile, but claims that the law is inoperative and’ that the police 
magistrate has no jurisdiction as the railroad act provides a remedy 
for any infringement by a civil suit for damages. It was arranged 
that counsel should draw up a stated case for submission to the 
Court of Appeal, the magistrate making a nominal conviction. 


Proposed Extension of Peruvian Railroad. 

Halbert S. Kerr, chief engineer of the Cerro de Pasco in Peru, 
one of the highest railroads in the world, states that it is probable 
that the Cerro de Pasco will be extended some 250 miles eastward 
to connect with the navigable waters to the east coast of South 


America. A proposition is under consideration to secure govern- 
ment aid in extending the line. This would open up a vast terri- 
tory in Peru, which has wonderful possibilities for wealth hitherto 
undeveloped because of a lack of transportation facilities. The pro- 
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posed line will run through a great agricultural country and also 
will open up a large expanse of timber lands. Present conditions 
in Peru are such that with the west slope of the Andes practically 
without timber the supply of the country is being shipped from the 
United States. On the east slope of the mountains timber is plenti- 
ful. The Cerro de Pasco leaves the Peruvian Central at Arroyo, and 
runs east 125 miles, through a highland valley, with a branch to the 
coal properties of the company. The lowest point on the railroad 
is 12,200 ft. above sea level and the highest 14,800 ft., while the 
average elevation of the road is 13,700 ft. On the Peruvian Central, 
which is 132 miles long, there are 52 tunnels, and 75 per cent. of the 
road was built through very heavy rock. This road was expensive 
to build, but work on the Cerro Pasco was much easier. The 
principal difficulty was with marsh ground and peat beds, unex- 
pected at such an altitude, but difficult to overcome. The construc- 
tion of the coal branch was through a rugged country and on heavy 
grades. 


de 


Fast Run on the Panhandle. 

A special train carrying members of a theatrical company, con- 
sisting of one sleeper, one coach and two baggage cars, made a run 
from Pittsburg to Chicago over the Panhandle (Pennsylvania Lines 
West, Southwest System) on November 18, 507 miles in 10 hours and 


52 minutes, which is at the rate of 46.7 miles an hour. The Penn- 
sylvania Special, which runs over the Pittsburg, Ft. Wayne & 


Chicago (Northwest System), makes 468 miles by that route regu 
larly at 50.1 miles an hour. The fastest regular train by the Pan 
handle route makes the run from Pittsburg to Chicago in 15 hours 


and 30 minttes. 


An Unsuccessful Train Robbery in Missouri. 

A lone robber, masked and armed, robbed 20 passengers in 
three cars of the eastbound Chicago & Alton-Burlington passenger 
train No. 24 from Kansas City to St. Louis on the morning of Nov. 
26 between Slater and Armstrong, Mo., and was then captured single 
handed by the conductor of tne train. The robber boarded the 
smoking car as the train was pulling out of Slater shortly after 
midnight, relieved the passengers in that car of their valuables, 
got off the train at Glasgow, the next station, 25 minutes later 
and boarded the chair car, where he pursued the same tactics. After 


cleaning up the chair car he started through a sleeping car, but 
at this minute the conductor appeared and instead of throwing 


up his hands at the robber’s command, knocked the revolver from 
the man's hand and threw him to the floor. At Armstrong, which 
was reached at 12.50 a.m., the robber was handed over to the authori- 
ties and taken into the station, where he remarked freely on the 
cowaidice of the passengers and commended the nerve of the con- 
as the man who robbed a Rock 
and escaped. 


was recognized same 


November 9 


ductor. He 
Island train on 


Manila Railway Company. 


Work has begun on the 400-mile railroad system which the 
syndicate recently formed by Speyer & Co., New York, plans to 
build in the Island of Luzon, P. I. A contract for 10,000 tons of 


65-lb. rails has been awarded to the Lackawanna Steel Company. The 
only existing steam railroad in the Philippines was originally built 
and operated by the Manila Railway Company between the capital 
city and Dagupan. It was backed by British capital. About two 
years ago, however, a controlling interest in the concern Was _ se- 
cured by the Speyer interests through whom negotiations with the 
insuiar government were carried out for the building of the new 
lines now under way. According to the concession the syndicate 
agrees to build some 428 miles of road in Luzon, including about 
roughly 100 miles in Albay and Ambos Camarines, the line from 
Manila to Batangas and Lucena with branches and several branches 
from the existing line of the Manila and Dagupan, branching to the 
east and to the west and including a line from Dagupan to San 
Fernando de la Union and a branch to the foot of the mountains 
within a few miles of Baguio. 

No guaranty is asked on any of this construction. While the 
rates are to be based on those now enjoyed by the Manila & Dagupan, 
the government has the power to regulate them at any time. The 
existing Manila & Dagupan and all its branches give up their fran- 
chises, withdraw any claims which they may have against the mu- 
nicipal, provincial or insular governments, or the government of 
the United States, and come in under the new charter on exactly 
the same basis on which the new lines go in. The concession is per- 
petual. No mention, however, is made of competing lines, the gov- 
ernment being free to grant franchises for such lines at any time. 
The company is to be taxed one-half of one per cent. on the gross 

‘earnings for 30 years; one and a half per cent. for the ensuing 50 
years, and thereafter the rate is to be fixed by the government. 

The concessionaires have the privilege of importing free of duty 
all material, etc., necessary to the carrying out of the projects. 
The gage of the lines will be 42 in. The President of the new com- 
pany is Richard Schuster, who is a member of the firm of Speyer 
& Co., and the General Manager is Horace L. Higgins, who has for 
several years past held that position on the old Manila Railway 
Company. 
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A New Lining-Up Jack. 

A new lining-up jack, combining lifting and traversing features, 
all worked by one interchangeable lever, is illustrated herewith. 
It consists of a traversing base and the jack proper. The base has 
a handle at one end and may be carried separately. Another handle 
in the form of a spur, near the top, is to carry the jack and place 
it in position. In lining-up, enough earth is removed from between 
the ties to allow the base to slide under the rail and form a firm, 
level foundation. The jack, being slid into the grooves of the base, 
is then brought up so that the foot rests under the base of the rail. 
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Fig. 1. 


The rail is lifted by using the lever with its fulcrum resting in the 
upper sockets (Fig. 1), and the lifting should continue only until 
the ties are loosened from the earth and not far enough to allow 
cinders and gravel to fall under the ties. When the proper height 
has been reached, the lifting bar, or rack, is held in this position 
by a dog moved from the outside by a lever at the top of the frame 
on the right-hand side. When this is set, the lever is taken out and 
reversed and fitted into the lower sockets (Fig. 2), allowing the 
pawls to fall into the rack that extends along the center of the base. 


The track is then powerfully forced into proper line. Slightly 
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Fig 2. 


loosening the ballast at the end of the ties makes this easier, though 
this is not absolutely necessary because of the capacity of the jack 
and powerful leverage obtained. 

The jacks are used in pairs, one being placed on the outside 
and one on the inside of the rails. They are useful for newly laid 
or ballasted track, and it is also claimed that they will be found 
particularly valuable during the months when the section force is 
cut down. It needs six to eight men, with lining bars, to line up 
track. When the section force is very small, work of this nature 
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is apt to be neglected, and when the track gets in such bad shape 
that alinement cannot be further delayed, men must be brought 
from other sections to do it. But with a pair of these lining-up 
jacks it is claimed that the foreman and one man may go out on 
a hand car and line up the track where necessary as easily as they 
now tighten bolts. This also applies to branch lines at all seasons. 

While intended primarily for lining-up, the jack may also be used 
for replacing cars and for general wrecking purposes. Also it may 
be used without the base for purposes like the ordinary ratchet 
jacks. Its capacity is 12 tons. It is made by the Buda Foundry & 
Manufacturing Co., Chicago. 


Mallory Steamship Company. 

The gross earnings of the Mallory Steamship Co. for ten years 
ended January 3 1906, were $19,500,000, and the net earnings 
$3,925,000. The net earnings have shown a remarkable increase 
in the past four years, advancing from $450,000 in 1902 to $646,000 
for the year ended last December, a gain of $200,000 or 44 per cent. 
in four years. 

The net earnings of the company for the last five years have 
been as follows: 
$450,000 
450,000 

181,000 
536,000 
646,000 





The earnings represent the balance applicable to interest and 
dividends after liberal charges for maintenance and repair of steam- 
ers, wharves and equipment, which have averaged $250,000 yearly 
for the last five years. 

The net earnings for 1906 will show a substantial gain over 
1905, but whether it will be more than $100,000 it is too early yet to 
predict. Uniike the Eastern Steamship Co., the big earning months 
for the Mallory lines come in the last quarter of the year, when 
the heavy freight movement takes place from southern ports north. 
Some idea of the development of the business this year may be 
rained by comparison of the gross business for the first nine months 
of 1906 with the same period last year. 

Nine months: 


1906. 
Gross earnings........%2,040,000 


1905. 


Changes. 
$1,812,000 $ 


Ine. 28 000 





The Mallory lines have been in operation since 1866, when the 


firm of C. H. Mallory & Co. was formed. Galveston, Mobile, and 
other southern ports were chosen for the field of operation. The 


first steamers of the company had a cargo capacity of 800 bales of 
cotton each, which contrasts with the 11,000-bale capacity of the 
“San Jacinto,” the largest coastwise steamer in the United States 
(excluding the boats to Cuba and the new Morgan boats not yet in 
commission). The Mallory lines operate but eleven steamers, but 
they are all of large dimensions and capacity, and are splendidly 
fitted up for tourist travel. The eleven Mallory boats have a com- 
bined capacity of over 40,000 tons, 

The Mallory lines have open accounts with 50 railroad com- 
panies. Of the 500,000 bales of cotton moved annually by coastwise 
steamers through Galveston the Mallory gets by far the largest pro- 
portion.—Wall Street Journal. 

The following officers of the Mallory company have just been 
elected: Calvin H. Austin, President; H. H. Raymond, General Man- 
ager; N. H. Campbell, Secretary and Treasurer, and C. D. Mallory, 
Assistant Secretary. 

The Pennsylvania Freight Traffic. 

An officer of the Pennsylvania is quoted as follows in a Phila- 
delphia paper: 

“It is almost impossible to say what car shortage exists on the Pennsyl 
vania the daily amount traffic. The demand for 
more cars comes from every part of the system. There does not seem to be 


because of increasing of 


an unusual amount of business in any one, but in all commodities. IT was in 
Erie last week. and the business interests of that seetion of the State are 
flourishing as never before. The shipments of iron and steel products are 


heavy, but they are not out of proportion to the great quantity of general 

merchandise being shipped to the west and south. The general belief is that 

this business is not only going to keep up, but will inerease during the next 

year. Railroad officers throughout the country feel confident that the general 

prosperity will continue. The railroad rate bill is working out as well as we 

‘an expect, and its provisions are of benefit to railroad and shipper alike.” 
Gently Retroactive. 

The Interstate Commerce Commission, deciding an inquiry of 
the Illinois Central Railroad, holds that land and immigration agents, 
unless they are bonafide and actual employees of carriers, are not 
within the excepted classes specified in the free-transportation clause 
of the law and that providing transportation for such agents free 
or at reduced rates over lines of such carriers is, and since the Act 
was originally passed has been, unlawful. The ruling in Tariff Cir- 
cular No. 5A is reaffirmed. 

The Danville Car Company. 

The Danville Car Co. has been organized with a capital of 
$250,000. A large tract of ground on the outskirts of Danville, II1., 
has been acquired and new shops will be erected. The contract for 


the erection of the plant has been awarded to H. F. Vogel & Co., 
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St. Louis, Mo. The erecting shop for railroad and electric cars will 
be 240 ft. x 320 ft., built of brick, with a 100 ft. transfer table at 
one end. The woodworking shop will be 60 ft. x 180 ft., the cabinet 
shop 60 ft. x 120 ft., varnish room 60 ft. x 120 ft. and the engine 
room 60 ft. x 120 ft. These buildings will all be wood. The black- 
smith shop will be steel and brick, 80 ft. x 120 ft., the truck shop 
60 ft. x 120 ft. and the machine shop 60 ft. x 120 ft. 

The Illinois Traction System has tracks into the grounds at 
present and the Big Four and the Wabash are arranging to put in 
spurs. The plant will be driven by electric motors entirely. A 
large freight car repair shop will be put up and track space pro- 
vided for a large number of freight cars. Also railroad specialties 
will be manufactured. It is expected to have the plant ready to 
repair cars by the first of February, 1907. 


TRADE CATALOGUES. 4 

Air Compressor Lubrication—The Joseph Dixon Crucible Co., 
Jersey City, N. J., has published a pamphlet with this title, dealing 
with the causes of ignitions and explosions in discharge pipes and 
air receivers, the theoretical and practical functions and value of 
Dixon Flake Graphite as an air cylinder lubricant, methods of 
feeding flake graphite, secondary advantages of graphite lubrica- 
tion, and the use of this lubricant in rock drills. 


The Process of Concreting—This is the title of a booklet issued 
by the Universal Portland Cement Co., Chicago. It is a reprint 
of two chapters of “Concrete, Plain and Reinforced,” by Taylor and 
Thompson. It gives rules and formulae for grades of mixtures 
suited to different purposes, as well as telling what tools to use, 
how to make forms, instructions for the methods of mixing and 
laying concrete and some approximate costs. 

Grinding Wheels.—The Norton Company, successor to the Nor- 
ton Emery Wheel Co., Worcester, Mass., is distributing a catalogue 
and price list of grinding wheels, oil stones and grinding machinery. 
The abrasive used is alundum, made by the company in electric 
furnaces at Niagara Falls, N. Y. 

Vises.—The Pittsburg Automatic Vise & Tool Co. sends an illus- 
trated catalogue and price list of “Pittsburg” automatic two way 
vises. 


Lamps.—Catalogue No. 8 of the Dressel Railway Lamp Works, 
New York, illustrates different styies of semaphore and other signal 
lamps. 


Manufacturing and Business. 


L. A. Wyman has been appointed to a position in the sales 
department of the Dayton Pneumatic Tool Co., with headquarters 
at Dayton, Ohio. 


The T. H. Symington Co. have been given a contract by the 
Chesapeake & Ohio fer supplying journal boxes for 2,000 50-ton 
coal cars, which are to be built by the Standard Steel Car Company. 


M. G. Cervello, for five years engineer in the Hennebique Con- 
struction Co., Paris, France, and later with the Trussed Concrete 
Steel Co., Detroit, Mich., has been appointed Engineer for the 
Gabriel Concrete Steel Co., Detroit. 


John R. Blakeslee, President of the Ajax Manufacturing Co., 
Cleveland, Ohio, died on November 9th. Mr. Blakeslee was born 
in Connecticut in 1843, and served in the Union army through the 
Civil War. In 1872 he went to Cleveland, Ohio, and organized the 
Ajax Manufacturing Co. at that place in 1894. 


A. B. Gilbert has been appointed Advertising Manager of Engi- 
neering-Contracting and Raiiway Maintenance and Structures, pub- 
lished by the Myron C. Clark Publishing Co., New York. Mr. Gil- 
bert was on the Engineering News for 12 years and for the last 
three years has been Assistant Business Manager of the Railway 
Age. 


The directors of the Niles-Bement-Pond Co. have declared a stock 
dividend of 40 per cent. on the $5,000,000 outstanding common stock, 
payable January 2 to holders of record on November 30. Of the 
$3,500,000 additional common stock recently authorized $2,000,000 
is to be issued as the above dividend, and the rest is to be sold to 
present stockholders. 


The machine and erecting, boiler and tank shops in the loco- 
motive shop of the Grand Trunk at Battle Creek, Mich., being built 
by the Arnold Co., Chicago, are under one roof, the building 
being 175 x 817 ft. and containing 25 erecting pits, nine boiler stalls, 
and nine tank stalls. The foundation work on this building is 
started. Other buildings of the locomotive department will follow 
shortly, as the intention is to complete the buildings of this de- 
partment for operation before the end of 1907. Bids have been re- 
ceived for the boiler and forge shop of the Big Four at Indianapolis, 
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Ind., and the contract will be let shortly. Work on the power 
house, tank shop and the storehouse is being pushed rapidly. The 
roundhouse, power house, coaling pocket, cinder pits and sand house 
of the Kansas City Southern shops at Pittsburg, Kan., are nearing 
completion. The improvements will include a new 16-pit machine 
and erecting shop, a 30-ton yard crane, transfer table and reinforced 
concrete oi] house. The Arnold Company has recently issued Bulle- 


tin No. 16, describing the Sedalia, Mo., shops of the Missouri Pacific. 
Iron and Steel. 

shortly be in 

bridge 


the market for about 
material will also be 


Central wil! 
Considerable 


Mexican 
of rails. 


The 
15,000 tons 
ordered. 


OBITUARY NOTICES. 





Frederic L. Pomeroy, Freight Traffic Manager of the New York 
Central & Hudson River, died in Brooklyn, N. Y., on November 26, 
of heart disease. Mr. Pomeroy was 50 years old. 

Henry S. Mitchell, Superintendent of the St. Louis & San Fran- 
cisco at Fort Scott, Kan., died at Fort Scott on November 17th. 
Mr. Mitchell was 46 years old and had been in ill health for several 


years. He began railroad work in 1875 as a messenger boy on the 
Missouri River, Fort Scott & Guif. He soon went to the Kansas 


City, Fort Scott & Memphis as a telegraph operator, and then was 
made a clerk in the General Superintendent’s office; he was later ap- 
pointed chief clerk to the General Superintendent, and for one year 
was also Superintendent of Telegraph. In 1888 he was appointed 
Superintendent of the Western division, and in 1901 went to the 
St. Louis & San Francisco as Superintendent of the Northern divi- 
sion, where he remained until his death. 


MEETINGS AND ANNOUNCEMENTS. 





(For dates of conventions and regular meetings of railroad conventions and 
engineering societies, see advertising page 24.) 


At a meeting of this club to be held December 1 a discussion 
of P. A. Maignen’s paper on Filtration by Messrs. Ledoux, Traut- 
wine, Leffmann and Mebus will take place. 








ELECTIONS AND APPOINTMENTS. 


Executive, Financial and Legal Officers. 

Cincinnati. New Orleans & Texas Pacific—Lawrence Maxwell, Jr.., 
has been elected a Director, succeeding W. A. Garrett, recently 
resigned to become First Vice-President and General Manager 
of the Seaboard Air Line. 

Illinois Central.—L. C. Fritch, who was recently appointed Assist- 
ant to the President, began railroad work in the engineering 
department of the Ohio 
& Mississippi, now part 
of the Baltimore & 
Ohio, in 1884. After 
being made Assistant 
Engineer, he was, in 
1892, appointed Engi- 
neer of Maintenance of 


Way of that company 
and at the same time 
Chief Engineer of the 


Cincinnati & Bedford. 
Later in 1892, when the 
Ohio & Mississippi was 
absorbed, he was _ ap- 
pointed Division Engi- 
neer of the Baltimore & 
Ohio. In 1899 he went 
to the Baltimore & Ohio 
Southwestern as Super- 
intendent of the Missis- 





sippi division. He has 

been on the lilinois Cen- : © eek, 

tral since February, 

1904; at first he did 

special work for the Assistant General Manager and in 1905 


was appointed Assistant to the General Manager, which position 
he held until his recent promotion. 

Missouri, Kansas & Texas.—Adrian H. Joline, Chairman of the 
Board, has been elected President, succeeding F. N. Finney, re- 
signed. 

St. Louis & San Francisco.—C. R. Gray, Vice-President and General 
Manager, has been elected Second Vice-President. W. C. Nixon, 
General Manager, has been elected also Vice-President. 


Western of Alabama.—See Atlanta & West Point. 
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Operating Officers. 


Chicago & Eastern Illinois.—W. J. Jackson, General Superintendent, 

has been appointed General Manager, succeeding H. I. Miller, 
promoted. Mr. Jackson 
was born in 1859 at 
Toronto, Ont., and _ be- 
gan railroad work in 
1877 as a machinist’s 
helper in the Grand 
Trunk shops at that 
place. The next year 
he was made freight 
clerk on the same road 
at Toronto, and in 1882 
went to the Chicago & 
Grand Trunk as chief 
claim clerk at Chicago. 
Three years later he 
was made general 
freight foreman, and in 
1890 was appointed as- 
sistant agent at Chi- 
cago. He went to the 
Chicago & Eastern Illi- 
nois in 1891 as assist- 
ant local freight agent 
at Chicago, and in 1893 
was made local freight 
agent. He was appointed Assistant General Superintendent 
in 1899, and in 1903 was made General Superintendent, which 
position he has held until his present promotion. 





W. J. Jackson. 


Cincinnati, New Orleans & Texas Pacific—Horace Baker, General 
Superintendent of the Southern district of the Missouri Pacific, 
has been appointed General Manager of the Cincinnati, New 
Orleans & Texas Pacific, succeeding W. A. Garrett, who resigned 
to go to the Seaboard Air Line. 


Jonesboro, Lake City & Eastern.—A. N. Leitnaker, General Super- 
intendent, has resigned, 


Mexican Central.—The following changes in divisions have been 
made, effective December 1, 1906: 

Mexico Division.—Mexico City to Balsas; Mexico City to 
San Juan del Rio, including the San Juan del Rio yard; Tula 
to Pachuca; Pachuca to Mexico City via Telles, and also the 
line Telles to Apulco, and Tepenacasco to Honey. J. J. Kertin, 
Superintendent, with office at Mexico City. 

Aguascalientes Division—San Juan del Rio to La Colorada, 
including the La Colorada yard; Guanajuato branch; Tepezala 
branch. J. H. Clegg, Superintendent, with office at Aguascal- 
ientes. 

Torreon Division—La Colorada to Jiminez; 
branch; Gomez Palacio to Hipolito, but not 
Hipolito yard. R. J. Craig, Superintendent, 
Jimulco. 

Chihuahua Division.—Jiminez to Ciudad Juarez, including 
the Jiminez yard; Parral and Santa Barbara branches. W. T. 
Provence, Superintendent, with office at Chihuahua. 

Monterrey Division.—Dona Cecilia to Hipolito, including the 
Hipolito yard. Charles Stich, Superintendent, with office at 
Monterrey. 


Dynamite 
including the 
with office at 


Missouri & North Arkansas.—S. A. Nicholas has been appointed Su- 
perintendent, with office at Eureka Springs, Ark., succeeding 
E. O. Man, resigned. 


Missouri Pacific.—See Cincinnati, New Orleans & Texas Pacific. 


Traffic Officers. 

Wabash.—C, H. Stinson, chief clerk to the General Traffic Man- 
ager, has been appointed Assistant General Freight Agent, in 
charge of fast freight lines, succeeding F. E. Signer, resigned 
to go to the Wisconsin Central. 


Engineering and Rolling Stock Officers. 
East Broad Top.—T. R. Schanks has been appointed Master Me- 
chanic, succeeding Edgar Shellabarger, deceased. 





Macon, Dublin & Savannah.—W. F. Milner has been appointed Engi- 
neer of Maintenance of Way and Structures, with office at Macon. 
Ga., succeeding W. C. Curd, resigned. 


Union Pacific.—George F. Maitland has been appointed Resident 
Engineer of the Wyoming and Colorado divisions, with office 
at Cheyenne, Wyo., succeeding L. B. Merriam, resigned to go to 
another company. 


Purchasing Agents. 
South & Western.—W. A. Starritt has been appointed Purchasing 
Agent, succeeding J. F. Johnson, resigned to go into other busi- 
ness. 








NOVEMBER 30, 1906. 


LOCOMOTIVE BUILDING. 





The Grand Trunk, as reported in our issue of November 9th, has 
ordered 30 Richmond compound consolidation (2-8-0) type locomo- 
tives from the Locomotive & Machine Co. of Montreal for April and 
September, 1907, delivery, and 14 six-wheel switching (0-6-0) loco- 
motives from the American Locomotive Co., to be built at Schenec- 
tady, fer March and April, 1907, delivery. The specifications are 
as follows 





Type of Locomotive. Consolidation. Switching. 
Weight on diivers ....... 184,800) Ibs. 139,506. Ibs. 
TURNS WONG msc ak eee as 211,200 Ibs. 139,500. Ibs. 
Diameter of cylinders 22% in. & $5 in. 20 in. 
Stroke of piston $2 in. = in. 
Diameter of drivers ...... 63 in. . 
Type of boiler. «esses. ext. wagon top. Straight. 
Working steam pressure 210 Ibs 


Heating surface, total.... 1.920 Sq. Tt. 





gs RS CS Oa eee ae 264 
| re nae Charcoal iron. 
outside diameter 2 in. 
eee 12 ft. 9% in. 

PirebOx, TORBEN: 6. cece cece s Ss ft. 7%, in. a See 

5 ree &“ 2% ° + Dow sig 
menterial ......- Steel. Steel. 

CPOE CPOE oc ec eens 50.62 sq. ft. 27.44 sq. ft 

Tank = ity, water........« 7.000 U.S, gals. 5,000 U.S. gals. 

Coal Capadhty 66.0.0 ccna 10 tons. 8 tons. 

Special Equipment 

iMRI 20 6 os ahs uie ane a8 eR Sea Sele maT A Westinghouse 

MU Roa airs ib cie dial Scum clare lend etal erated Grand Trunk standard 

Botler Aggie... <5 i. 6s dees Consolidation— Wood and asbestos 

Switching—Sectional magnesia 
eT Tre Cee Tee ee ee Grand Trunk standard 

IE 36s beeen a Naoto ae SERS ET Grand Trunk standard 

MN esha areca esq sae a ene are mS i aeRO Washburn or Melrose 

PN oc cots ecdcsvetnenveoanveaee Grand Trunk standard 


is, Pan RR A ae-di'g: enaa DN 1, Kies} ala are SCRA RAE ae ane ata Hlancock 
Grand Trunk standard 
United States Metallic 


Injectors 
Journal bearings 
Piston rod packing 


VAIVe TOG PACKINGS 20. i652 p eee cee wes oe United States Metallic 
MALGUY VARIG. 23. cctea ican ses ee meceww semen en aeree caiman Star 
Ro a, Oh) | ae arr ee rer ersc re reer cere Hand 
Sight-feed ImbrichtOrs. .... 0055 wssccscene Grand Trunk standard 
Springs ...... Consolidation—Locomotive & Mach. Co. standara 

Switeching—Grand Trunk standard 
SEGRE  WAMOO iconic ke 8880s BOSS 6 aha et ERNE Coes Res Utica 
Steam heat sone” EEE OC OTT ORC CC ee Gold 
Wheel centers ... .Consolidation—drivers, cast-steel ; others, iron 


Switching—Cast-iron 


The Boston & Maine has ordered 10 simple consolidation (2-8-0) 
locomotives, 15 simple mogul (2-6-0) locomotives, 10 simple At- 
lantic (4-4-2) locomotives and 15 simple six-wheel switching (0-6-0) 
locomotives from the American Locomotive Co. The specifications 
are as follows: 

Gevreral Dimensions. 


Type of locomotive ...... Consolidation. Mogul. 


Wewset, tOthl. ..06 evens 170,000) Ibs. 142,400 Ibs. 
Weight. on drivers ...... 148,000) Ibs. 122.800) Ibs. 
Diameter of drivers ...... 61 in. 63 in. 
fh, Peer ee 2O in. x 30in. 19 in. x 26 in. 
a eee Radial stay : Radial stay, ex- 
straight top. tended wag. top. 
<a wkg. stm’ pressure 200° Tbs. 
number of tubes 326 
material of tubes. . Charcoal os: ane ia. 


diameter of tubes. . 3 





length of tubes.... 16 ft. 11 ft. Sin. 
Firebox, length 056.0664 102% in. 108* a fi 
’ i eee 65% in. 40% in. 
s¢ material .. 6.564. Worth Bros. | 
grate area ...... 46.: » Sq. ft. 30.2 sq. ft. 
Ileating surface, total.... 2,859.87 ° 1 wa “ 
TaRk CAUROIOY. 2. /c6< 0-00 $3 5.000 gals. 
Coal capacity... .< 2.6 - 10 tons. 


big wea Atlantic. Switching. 


Type of locomotive 





Weight, total. 156,000. Ibs. 114.000 > Ibs. 

Weight, on driv 85,000 Ibs. E 

Diameter of drivers...... 9 in. | _ ot in. 

CYTMGOTS 6c ccc ccsccseess 1 in. x 28 in. 19 in. x 24 in. 

Fiedler, TFPE ac ccc ccesheus Radial stay, straight top. 
wkg. stm. pressure 200° Ibs. 160° Ibs. 
number of tubes.. B26 Dat!) 
material of tubes.. Charcoal iron, Worth Bros. 
diameter of tubes. . 2 in. } 
length of tubes 16 ft. 11 ft. 

Firebox, lemgth ..6.6.6.6<.00« 92 in. 102 in. 

we WE a cvensen«s 651, in. 33 in. 


Worth Bros. 
41. 75 Sq. ft. 26 


material 
grate area 





Ileating surface, total 2.S95.0 1.63 6 
Tank capacity . .. 6266640 5,000 gals. 4, H00 aisle 
Coal capacity ..26..66 6s 10 tons. tons. 
Special Equipment 
Mil aN 55 6 ES Ge TENDER REESE RDA OM Westinghouse 
Mn eh Soo ars: Sa Ee I i Ee ee ea Carnegie 
Batler TAGQINE. 6 onic coc ce eS iin ed ene ns ee Franklin magnesia 
SUGNG- ROGUES oo soc occ ke Ces e epee ease eeerese sus Sterlingworth 
CEOS. 5 caw pare ebedetckear eee eade eas Boston & Maine 
COMMIORE ooo e-s6k 6s y ecececeinis se Oe Kaas VE RRMA eS ees. e ue Tower 
SS i ae rn rere rr erie Cre ne Cra Dewey 
BIICCCOR 05.6. ipies Scie ees aise Gee giana gees Hancock composite 
Piston rod packings.............+:.-. Downing-Hayden Mfg. Co. 
Valve rod packings ........-.seee0+ Downing-Hayden Mfg. Co. 
Seletye VEIWO oo xc cpecece c.diein it ev ot Ore sicigaintelolee ese Hae wleccied Ashton 
iauding. rt, ree ere re ey ee tenn ee cece ee eeees Hanlon 
Sight-feed lubricators (for all but switching).......... Detroit 
BURUND 5 5.5. sia) s 5 915 6: sien 915 Sieve dw R bier Er Railway Steel Spring Co. 
WiGMUY BOROW. dis céccicccrs et Seimetie warnsid cat sie sere stuintee American 
Steam heat equipment (for Atlantic)............ Cm 
Tires—Driving wheel (for all but switching).........3 Midvale 
“  __DPriving wheel (for switching) ............... Latrobe 
Truck wheel (for all but switching).......... Midvale 
Tender wheel (for Atlantic) ...... 255.52. 6eccwn Midvale 
W! saa centers (for all but switching)................ Midvale 
The Canadian Northern has ordered 10 ten-wheel (4-6-0) type 


locomotives, and 15 consolidation (2-8-0) type locomotives from the 
Locomotive & Machine Company of Montreal; 15 ten-wheel (4-6-0) 
type and 15 consolidation (2-8-0) type engines from the Canadian 
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and 20 consolidation (2-8-0) type locomotives from 
& Foundry Co. for 1907 delivery. 


Locomotive Co., 
the Canada Car 


CAR BUILDING. 


The Tidewater is in the market for 300 gondola cars of 100,000 
capacity. 
The Grand Rapids «& Indiana is in 
passenger coaches. 

The Trinity & Brazos Valley is 
60,000 Ibs. capacity. 

The Boston & Maine is reported to have ordered 1,000 box cars 
from the Pullman Company. 

The Chicago, Burlington & Quincy will be in the market for 
about 3,000 freight cars in the near future. 


Ibs. 
the market for eight or ten 


asking bids on 200 flat cars of 


The Milwaukee Refrigerator Transit Co., Milwaukee, Wis., is 
reported as in the market for 200 refrigerator cars. 


The Chicago & Eastern Illinois has ordered three buffet library 
cars and three chair cars from the Pullman Company. 

The Hocking Valley, it is reported, has ordered 1,000 steel under- 
frame gondolas from the Ralston Steel Car Company. 

The Manufacturers Junction Railway is asking bids on six box 
cars of 60,000 lbs. capacity, and four flat cars of 80,000 Ibs. capacity. 

The Georgia Railway & Electric Company, Atlanta, Ga., it is re- 
ported, is about to order 25 street cars, of which nine will be semi- 
convertible. 

The La Crosse & Southeastern, it is reported, has ordered three 
36-ft. box cars of 50,000 lbs. capacity from the Hicks Locomotive & 
Car Works. 

The Buffalo, Rochester & Pittsburg, as reported in our issue of 
October 26, has ordered from the American Car & Foundry Co. 500 
steel hopper cars of 100,000 ibs. capacity. 


The Canadian Northern has ordered for 1907 delivery 1,500 box 


cars, 12 day coaches, six baggage cars and six mail and express 
cars from Rhodes, Curry & Co.; 100 flat cars, 200 stock cars, 15 


16 day coaches, four baggage cars and four mail and ex- 
press cars from the Crossen Car Mfg. Co.; 200 Hart convertib‘e 
cars to be built by the Canada Car Co.; four day coaches, two 
parlor cars, three sleeping cars and two diners from the Barney 
& Smith Car Co. These orders include the cars reported in our 
issue of August 3lst. The equipment is to be distributed to the 
Canadian Northern, the Canadian Northern Ontario, the Canadian 
Northern Quebec, and the Halifax & Southwestern. 

The Texas Company, as reported in our issue of November 
has ordered 275 steel underframe tank cars of 8,000 gallons capacity, 
weighing 80,000 lbs., and 25 steel underframe tank cars of 12,000 
gallons capacity, weighing 100,000 lbs., from the American Car 
& Foundry Co., for September to November, 1907, delivery. The 
smaller cars will measure 28 ft. 114 in. long, inside measurements: 

3 ft. long, over all, and 82! in. inside diameter. The larger cars 
will measure 33 ft. long, inside measurements; 37 ft. 1014 in. long, 
over all, and 934% in. inside diameter. Both types of cars will be 


cabooses, 


23, 


8 ft. wide over all. The special equipment includes: 
Bolsters................9-10-in. web plates conforming to tank 
Brake-shoes .Am, Car & F’dry Co. standard M.C.B. cast-iron 
ROMs oad praia c earsierw.ocaan age ie ardtd Westinghouse Automatic 
Pl oy Si a erie sne, Wl Abel: 2 Automatic cast-steel 
DNR CI ooo oe Paco peda Were ecard aes Friction draft gear 
ee Ee oa Cina otleeacicese caine Rass mane or white pine 
PIE Es gs 2 cee he odes een ekewearese eee iron 
Springs ree errr rr rr FC MeN ACM RA 


- aud “Er 
\ 


Trucks .C¢. Rk. 








RAILROAD STRUCTURES. 


ABERDEEN, S. DAk.—The Minneapolis & St. Louis has plans ready 
for a brick passenger station 70 ft. x 100 ft., to cost $25,000. 

ANTIGO, Wis.—The Chicago & North-Western is to put up a new 
station here to cost $25,000. 

Canon City, Coro.—The Denver & Rio Grande has plans ready 
for a brick passenger station to cost $40,000. 

CorrEYVILLE, KAN.—Work is to be started this year on a combined 
passenger and freight station for the Missouri, Kansas & Texas. 
The proposed structure will be of brick, two stories high, and will 
contain a passenger room 75 x 32 ft., freight room 60 x 32 ft., and 
baggage room 33 x 32 ft. 

Covincton, Ky.—The Louisville & Nashville will put up a new 
passenger station here. 

KNOXVILLE, TENN.—The Southern Railway, it is reported, has 
given a contract to Borches, Waldrep & Co., of this place, to put up 
new shops, to cost $200,000. 

MErritTon, Onr.—A steel bridge is to be built by the Niagara, 
‘atharines & Toronto Railway at this place. 

reports the Northern 
-aul & Sault Ste. 


St. 
MINNEAPOLIS, Minn.—According to local 
Pacific, the Great Northern, the Minneapolis, St. 
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Marie, and the Wisconsin Central will jointly construct new freight 
terminals at this place. Sixteen square blocks have been bought in 
the northwestern section of the city as a site for yards. Plans for 
this work have been under way for some time. 

Moncton, N. B.—Bids are wanted December 10th by L. K. Jones, 
Secretary of the Department of Railways and Canals at Ottawa, 
for putting up locomotive shops at Moncton for the Intercolonial 
Railway. 

New York, N. Y.—The Board of Estimate and Apportionment 
has ordered the immediate buying of land in Manhattan at a cost 
of about $4,000,000, and in Brooklyn at a cost of $300,000, for ap- 
proaches for the Manhattan bridge. 

OmauA, Nep.—An officer writes that the new shops to be put 
up by the Union Pacific at this place are to be built in the form of 
an L. The coach and cabinet shop portion is to be 21 ft. high from 
floor to bottom chord of roof truss, 178 ft. x 342 ft., and car repair 
shop portion 26 ft. 6 in. high, 150 ft. x 342 ft. The approximate 
cost of the building without equipment will be $200,000. The build- 
ing is to have steel skeleton with brick walls. Contracts have been 
let to B. J. Jobst, of Omaha, Neb., for work above water line, and 
to J. W. Towle for pile driving. The balance of the foundation 
work has been done by the company’s forces. 

Orrawa, On?r.—The Canadian Northern Ontario has been author- 
ized to build four bridges over the outlet to Lake Couchiching. 

Pirrspurc, Pa.—The Wabash, it is said, is planning to replace 
many wooden structures with steel bridges on the West Side Belt 
and the Wheeling & Lake Erie roads, for which contracts are to 
be let shortly. The proposed bridges are to be made for two tracks, 
preparatory to double-tracking between Pittsburg Junction and 
Huron Junction, 124 miles. 

RoaNnokE, VA.—The Tidewater, it is said, has given a contract 
to E. Tatterson for putting up a freight house here, to cost $50,000. 

Two Harpors, Minn.—The Duluth & Iron Range has given a 
contract to the Barnett & Record Company, of Duluth, for rebuild- 
ing its ore dock No. 5 at this place. The contract calls for the com- 
pletion of the work by the opening of navigation next spring. 

Wicuira, Kan.—The Missouri Pacific has started work on a 
roundhouse, car shops, repair, equipment and machine shops here. 

WINNIPEG, MAN.—The city authorities are considering the ques- 
tion of putting up a sieel bridge over the Red river to St. Boniface. 

Application has been made by the Canadian Northern for per- 
mission to build a roundhouse here. 

A steel bridge is to be built over the Canadian Pacific tracks, 
to cost about $200,000. 


RAILROAD CONSTRUCTION. 











New Incorporations, Surveys, Etc. 

Astoria & CoLumMBIA River.—See Corvallis & Eastern. 

ATCHISON, TorpeKA & SANTA Fre.—See Gulf, Colorado & Santa Fe 
under Railroad Corporation News. 

BALTIMORE, FREDERICK & HAGERSTOWN (ELECTRIC).—A mortgage 
has recently been filed by this company with the Fidelity & Deposit 
Co. of Maryland to secure funds to complete its proposed electric 
road from Hagerstown to Baltimore, 78 miles. (May 18, p. 149.) 


BEAVERTON & WiL_tspurGc.—lIncorporated in Oregon with $75,000 
capital by W. Crooks, H. T. Conner and others, of Portiand. The 
company proposes to build a line from Beaverton, on the Oregon & 
California (Southern Pacific) northeast to Willsburg, East Portland, 
about eight This is said to be a project of the Southern 
Pacific. 

BEsSEMER & LAKE Erie.—In order to double the ore carrying 
capacity from Conneaut Harbor to the Pittsburg district an amount 
of $1,000,000, it is said, is to be spent to double track this road. 


BurraLto & LAKE ERIE 'l'RACTION.—A consolidation of the Buf- 
falo & Lake Erie Traction and the Dunkirk & Fredonia Railroad 
has been incorporated in New York under the above name with a 
capital of $4,070,000. The directors include Joseph B. Mayer,. of 
Buffalo; Alexander Keogh, of New Rochelle; P. C. Shutrum and 
others, of New York City. 


miles. 


Burrs Ferry, BrownpeEt & Curster.—This company, organized 
last spring, has completed surveys from Rockland, Tex., east via 
Browndel for a distance of 56 miles, and has eight miles of road 
completed from Rockland to Aldridge. Contracts will soon be let 
for additional work. The proposed route is from Burrs Ferry, on 
the Sabine river in Newton County, west of Chester on the Mis- 
souri, Kansas & Texas, in Tyler County, about 80 miles. The road 
is ultimately to be extended from its eastern terminus towards Alex- 
andria into a timber section of Louisiana. (See Construction 
Record.) 


CANADIAN NorRTHERN OnTARIO.—This road, which is part of the 
Mackenzie-Mann System, and was formerly known as the James Bay 
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Railway, recently started train service on its new line from Toronto 
north to Parry Sound, 149 miles, providing an additional route for 
traffic from the upper lakes south to Toronto and the East. It is 
proposed to extend the line northwest to Sudbury, thence north 
into a mineral section on which work has already been begun. 
The road has many sharp curves and grades on the section north 
of Lake Simcoe. (See Canadian Northern Oct. 19, p. 106.) 


CANANEA, YAQUI River & Paciric.—This company has obtained 
a concession from the Mexican Government to build a line from a 
point on the Naco & Cananea railroad to Imuris on the Sonora 
railroad. The terms of the concession call for completion of the 
line within 18 months, and it grants to the company exclusive 
rights for 10 years to the traffic of the territory for about 20 miles 
on each side of the proposed line. 


CuEWAHWAIH VALLEY.—Incorporated in the state of Washing- 
ton with $1,000,000 capital by H. F. Albers, of New York; T. E. 
Ellis and J. S. Jurey, of Seattle, and W. R. Woodward, of Leaven- 
worth, Wash. The company proposes to build a line from a point 
on the Great Northern in Chelan County north to a point in the same 
county, about 30 miles. 


Cuicaco & Eastern ILttinois.—The work of double-tracking this 
road is to be pushed to completion. Only 52 miles remain to be 
double-tracked, the section from Tuscola southwest to Pana. 


Cuicaco, Iowa & NorRTHWESTERN.—This company proposes to 
build a line from Anamosa, Iowa, on the Chicago, Milwaukee & St. 
Paul, the Chicago & North-Western and the Chicago, Anamosa & 
Northern, northwest via Waterloo to Austin, Minn., about 160 miles, 
and thence into northwestern Minnesota to points not yet de- 
termined. To carry out this work it has incorporated the Empire 
Railway Construction Co., with office at Waterloo, Iowa, in which 
George E. Armstrong, Jr., William Bristol and G. H. Myers, of New 
York, are interested. 


CurcaGco, MInwAUKEE & Sr, Paunt.—Contracts are reported let to 
Michael Jennings, of Spokane, Wash., for building 150 miles of this 
company’s proposed line from Whitehall, Mont., east to Harlowton, 
the base of operations being Jefferson Island. Work will begin as 
soon as men and material can be assembled. Much of this is heavy 
grading, together with the boring of a number of tunnels. The 
longest tunnel is to be 576 ft. long, and the shortest 160 ft. The 
cortract calls for the completion of the work in 14 months. 


CuicaGco, Rock Istanp & Paciric.—Surveys are reported being 
made by this company for a line from a point near Watanga, Okla., 
on its main line, northwest, about 60 miles, into Dewey County north 
of the Canadian river. 


CoLtuMBIA River & OrEGOoN CeNTRAL.—See Union Pacific. 


Cotumsus & SouTnHERN.—According to reports from Columbus 
this road has been bought by E. B. Bingham, of Toledo, represent- 
ing New York and Philadelphia capitalists. The company operates 
34 miles of road from Wyandotte, Ohio, on the Cincinnati & Mus- 
kingum Valley, south to South Bloomingville. It is the intention 
of the new owners to extend the road northeast to Lancaster, about 
15 miles. 


CorVALLIS & EASTERN.—It is reported that President A. B. Ham- 
mond, of this company and of the Astoria & Columbia River, an- 
nounces that the C. & E. will be extended from its eastern terminus 
at Idanha, Linn County, Oregon, east across that state to a point 
on the Ontario river, probably at Ontario, and that the Astoria & 
Columbia River is to be extended from its southern terminus at 
Seaside south along the coast to a point in Tillamook County. These 
projects aggregate about 350 miles. 





DELAWARE & EASTERN.—Train service was started on this road 
November 17. The line runs from East Branch, N. Y., on the New 
York, Ontario & Western northeast to Arkville on the Ulster & 
Delaware, 45 miles. (Nov. 23, p. 145.) 


Detroit, Frint & SAGINAW (ELectric).—The Detroit Trust Co. 
was recently appointed receiver of this 12 mile road, which runs 
from Saginaw to Frankenmuth, Mich. It is said that the line is to 
be extended to Flint, an additional 20 miles. 


EASTERN Texas.—According to reports this company, operating 
a road 30.3 miles from Lufkin, Texas, west, is planning to build an 
extension from its present western terminus at Kennard west to 
Crockett. on the International & Great Northern, about 15 miles. 


GREAT NorrHern.—Construction work on the branch line from 
Wenatchee, Wash., northeast to Oroville, 140 miles, is to be begun 
next month, according to a statemenet of an officer of the road. 
While it is not said where the work will begin, it is stated that 
three contracts have been let between Orondo and Wenatchee, also 
from Oroville south. Wenatchee will be the base of construction 
for the southern end of the line. 


Gur, Cororapo & Santa Fr.—Surveys are reported being made 
by this company for an extension of its Beaumont line from the 
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northern terminus at Center, Shelby County, Tex., north for a 
distance of 20 miles. 
See same road under Railroad Corporation News. 


Gutreort & NorTHWESTERN.—Incorporated in Mississippi, with 
officers as follows: Edward Hines, of Chicago, President; E. F. 
Barthe, First Vice-President; A. McAlpin, Second Vice-President; 
F. A. Weyerhaeuser, of St. Paul, Minn., Treasurer; C. F. Wiehe, 
Secretary; S. J. Cusson, General Manager; V. A. Griffith, of Gulf- 
port, General Counsel. The company proposes to build a line from 
Gulfport, on the Louisville & Nashville and the Gulf & Ship Island, 
northwest to Vicksburg, 175 miles. Contracts have been made with 
the Gulf & Ship Island for terminals at Gulfport and wharf priv- 
ileges. Rights of way have been secured from Gulfport to Poplar- 
ville. 


Marap VALLEY.—See Union Pacific. 


Minwoka & SouTHwesreRN.—See Union Pacific. 

NorTHERN Paciric.—Surveys are being made for a line from 
De Smet to St. Regis, in the Coeur d’Alene country, 72 miles, for 
the purpose of making material changes in the Coeur d’Alene branch, 
a portion of which is to be made the main line of the road. This 
line will be connected with the new line which has just been run 
from Paradise to St. Regis. It will make the main line about 28 
miles longer than the present route, but there will be no heavy 
grades. 

This company has completed laying double track from Fargo, 
N. Dak., east to Glyndon, Minn., and it is now in use. The com- 
pany now has its line double-tracked from Casselton, N. Dak., east 
to Glyndon, 29 miles. 


OKLAHOMA NorTHERN.-—Incorporated in Oklahoma with $1,000,- 
000 to build a line from Thomas, on the St. Louis & San Francisco, 
northwest to Taloga, 35 miles. The incorporators include A. A. Pat- 
terson, of Benton Harbor, Mich.; C. D. Nichols, of Oklahoma City; 
F. L. Black, of Taloga, and others, 


OreGcon & WaASHINGTON.—See Union Pacific. 
OREGON RamtRoAD & NAviGATION.—See Union Pacific. 
OREGON, WASHINGTON & IpAHO.—See Union Pacific. 


ProrrA RatLwAy TERMINAL.—Incorporated in Illinois with 
$1,000,000 capital to build a line from Peoria south through Pekin 
to a point in Tazewell County. The Board of Directors includes: 
T. A. Grier, F. H. Smith, H. F. Steele and William J. Jack, of Peoria, 
and W. J. Conzelman, of Pekin. 


Sr. JosepH & GRAND IstAND.—This company is asking bids to 
build a branch line from Stouts, Kan., north to Highland, seven 
miles. 


San Sapa VartEy.—This company, which was incorporated in 
Texas last summer, to build a line from Antelope Gap, on the Gulf, 
Colorado & Santa Fe, west to Crothers, 50 miles, has completed 
surveys from Antelope Gap to San Saba, 20 miles, and expects to 
begin construction work about the first of next year. W. S. Hay- 
wood, of Jefferson, Tex., is Chief Engineer. (June 15, p. 175.) 


SoutH OMAana & WESTERN.—See Union Pacific. 


Sprine, Hazet & Trinity River.—This company has been organ- 
ized in Texas to build a line from Spring, on the International & 
Great Northern, east to a point on the Trinity river, near Liberty. 
The company proposes to buy the 5% miles of railroad and the 
rights of way of the Huik-Blain Lumber Co., from Hazel, on the 
Houston, East & West Texas, west to the San Jacinto river, which 
is to be extended to Spring; also east from Hazel to the Trinity 
river, traversing about 30 miles of timber lands. The office of the 
company is at Hazel, Montgomery County. 


TECUMSEH & NorMAN TrAcTION.—Incorporated in Oklahoma 
with $1,000,000 capital by S. P. Mitchell, G. C. Standford, M. H. 
Tennison and J. T. Butler, of Tecumseh, and G. Weed, of New York. 
The company proposes to build an electric line from Tecumseh west 
to Norman, about 40 miles. 


TEMISKAMING & NORTHERN ONTARIO.—The Province of Ontario 
has again filed a request at Ottawa for a Federal subsidy of $6,400 
per mile on new mileage for this road, which is being built from 
New Liskeard north 100 miles by the Ontario Government to a 
junction with the Grand Trunk Pacific at Abittibi. 


THE MINNEAPOLIS & ST. PAUL SuUBURBAN.—This company, which 
is a subsidiary of the Twin City Rapid Transit Co., has bought the 
Robbinsdale electric line, the last remaining independent line run- 
ning out of Minneapolis, operating about 10 miles north and west 
of Minneapolis. A. S. Robbins, former owner of the line, had se- 
cured franchises from Anoka and Oaseo, two prosperous towns of 
Minneapolis, and was about to extend the line. Its purchase by the 
Twin. City interests means greater extensions than originally 
planned. During 1907 several of the lines north and west of Min- 
neapolis will probably be extended and improved. 
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ToLtevo & INDIANA (ELectrRic).—Preliminary surveys have been 
completed by this company for its proposed extension from Bryan, 
Ohio, west to Waterloo, Ind., 30 miles; also for a branch line from 

9 


Delta, Ohio, southwest via Napoleon to Defiance, an additional 3 
miles. 


Tonorpau & TIDEWATER—This company, which is building a line 
from Ludlow, Cal., where a connection is made with the Atchison, 
Topeka & Santa Fe, north to Bullfrog, Nev., 170 miles, has opened 
the first 75 miles of its road from Ludlow to Front. 


ToPpeKA & NortHWweEStERN.—See Union Pacific. 


Union Paciric—The annual report of this company issued on 
November 27th sums up construction work as follows: The mile- 
age of the three railroads known as the Union Pacific Railroad and 
auxiliary companies at the end of the fiscal year was 5,664 miles, 
an increase of 76 miles. The Minodoka & Southwestern was opened 
for traffic in September, 1905, from Minodoka, Idaho, to Twin Falls, 
59 miles. The projected route of this company extends across Snake 
river to a point on Salmon river, a total of about 85 miles. 
The Yellowstone Park Railroad from St. Anthony to Morrisville, 
Idaho, 16 miles, was opened for traffic in June, 1906. The projected 
route of this company from St. Anthony to the boundary of Yellow- 
stone Park has a total length of 70 miles. 

The following’ lines have been projected and are in course of 
construction by the following named companies or by companies 
organized in their interest: 

Union Pacific —A line from O’Fallon, Neb., to Northport, about 
114 miles, all graded, and of which about 19 miles of main track 
are laid. A line from Stromsburg to Central City, Neb., about 23 
miles, which will probably be completed about January, 1907, and 
which will considerably shorten the distance between points on 
the Manhattan and Beatrice branches and points west of Central 
City. A line from Thayer, Wyo., to the coal mines in Horse Thief 
Canon, about 12 miles, and a line from the Washington mine, Colo- 
rado, to Grant coal mines, about seven miles, will probably be com- 
pleted by the end of the current calendar year. 

Oregon Railroad & Navigation—An extension of the Elgin 
branch from Elgin, Ore., to Joseph, about 63 miles, of which about 
18 miles are graded. An extension of the St. Johns branch from 
St. Johns to a point near Troutdale, 20.15 miles, which will form 
a loop with the present main line to Portland; about three miles 
of this line are graded. 

Malad Valley.—The remaining part of this line, from Garland, 
Utah, to Malad, Idaho, 31.83 miles in length, was completed during 
the year and put in operation July 1, 1906. 

South Omaha & Western.—The construction of this double-track 
cut-off line from South Omaha to Lane, Neb., 11.6 miles, which will 
shorten the distance between South Omaha and Council Bluffs and 
points west of Lane 8.94 miles, is progressing. 

Topeka & Northwestern.—This company was organized to build 
a line from Menoken to Marysville, Kan., about 70 miles. The line 
from Menoken to Onaga, Kan., about 38 miles, was opened for traffic 
February 5, 1906. 

Columbia River & Oregon Central.—This company’s line from 
Arlington to Condon, Ore., 45.31 miles, was leased to the Oregon 
Railroad & Navigation Company, July 1, 1906. 

Oregon & Washington.—This company was incorporated to build 
the line from Poriland, Ore., to Puget Sound, about 230 miles. The 
acquisition of ample terminal properties in the best locations is 
well advanced in both Tacoma and Seattle, and work on this line 
will be actively prosecuted when pending applications for the neces- 
sary municipal franchises shall be granted. 

Oregon, Washington & Idaho.—Under an agreement for con- 
struction of a joint line with the Northern Pacific from Texas 
City, Wash., a point opposite Riparia on the Snake river, to Lewis- 
ton, Idaho, about 72 miles, the Oregon, Washington & Idaho was in- 
corporated for the construction of this road. About 15 miles of 
main track are laid, about 32 miles additional are graded and the 
entire line will be completed during the next year. 

Since the close of the fiscal year, additional companies have 
been incorporated. The cost of lines in course of construction, of 
other lines projected, and of additional equipment, will involve an 
outlay of about $50,000,000. 


VaLLEJO & NorrHern.—Incorporated in California with $2,500,- 
000 capital by Melville Dozier, Jr., and George S. Lackie, of Oakland, 
T. C. Gregory, of Suisun, and others, to build a line from Woodland, 
on the Southern Pacific, southwest via Winters, Vacaville, Fair- 
field and Napa Junction to Vallejo, in Solano County, 70 miles. 
The office of the company is to be at Vallejo. 


VANDALIA.—The Board of Public Works of Indianapolis, Ind., 
has granted this company permission to lay 12 additional tracks at 
grade, across Belmont avenue, in addition to the eight tracks now 
in use. This is somewhat of a compromise as the railroad asked 
the city to vacate Belmont avenue, while the city wanted the rail- 
road company to elevate its tracks. 
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Western & GuLr.—Surveys are being made and rights of way 
secured by this company, which was recently incorporated in Georgia 
to build a line from Hawkinsville to Americus and Dawson, about 
85 miles. Contracts for construction work are to be let eariy next 
year. Crawford Wheatley, of Americus, is President. (Nov. 9, p. 
130.) 

Wueetinc & Lak» Eriz.—According to reports from Pittsburg 
this company will spend $3,500,000 double-tracking its road between 
Pittsburg Junction and Huron Junction, 124 miles. 





YELLOWSTONE Park RatLtroAp.—See Union Pacific. 

YOSEMITE VALLEY.—An officer writes that operation on a 12- 
mile extension from Pleasant Valley southeast to Bagby was com- 
menced November 15, making 48 miles now under operation. The 
company is also building an additional 30 miles, which it expects 
to have completed by March of next year. 
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ATCHISON, ToPpEKA & SANTA Fr.—See Gulf, Colorado & Santa Fe. 


ATLANTA, BinMINGHAM & ATLANTIC.—The Brunswick Steamship 
Company, organized in the interest of the Atlanta, Birming- 
ham & Atlantic, has begun service between New York and 
Brunswick, Ga., with the freight steamer “Satilla.” A second 
steamer, the “Ogeechee,” is to be put in service December 15, and 
early in 1907 two other steamers, ithe “Okmulgee” and the “Ossa- 


baw.” These four boats will run in a regular semi-weekly serv- 
ice. On January 5, the passenger steamer “Brunswick” will 


leave New York for Havana, Cuba, calling at Brunswick both 
going and returning, thereafter sailing semi-monthly. C. L. 
Dimon is Vice-President and General Manager of the Brunswick 
Steamship Company, with offices at 32 Broadway, New York. 


ATLANTIC Coast Line.—See Macon, Dublin & Savannah. 

BurraLo & LAKE Erte Tracrion.—The Buffalo & Lake Erie Traction 
Company was formed on October 29 as a consolidation of the 
Buffalo, Dunkirk & Western and the Lake Erie Electric Trac- 
tion, the last named company being a consolidation of the Lake 
Erie Traction Company and the South Shore Suburban Raii- 
way. The Dunkirk & Fredonia (Electric) has now been merged 
into the Buffalo & Lake Erie Traction Company, the capital 
stock of which has been consequently increased from $3,900.000 
to $4,070,000. The Dunkirk & Fredonia owns about seven miles 
of track in Fredonia, New York. 

CuicaGco, INDIANAPOLIS & LovutsviLtLE.—The American Trust & Sav- 
ings Bank, Chicago, is offering at 9614 and interest $1,500,000 
first mortgage 4 per cent. bonds of 1956, of the Indianapolis & 
Louisville, which is building 60 miles of road as an extension 
of the main line of the Chicago, Indianapolis & Louisville from 
a point near Quincy in Putnam County, Ind., to Shirley Hill, in 
Sullivan County. The bonds are part of an authorized issue 
of $6,000,000 guaranteed principal and interest by the C., I. & 
L., which is to lease the line for 99 years, and the baiance is to 
be issued for extensions and betterments at the rate of $30,000 
per mile after the above 60 miles of road are built. 


CINCINNATI, New ORLEANS & TexXAs Paciric.—A semi-annual divi- 
dend of 2144 per cent. has been declared on the common stock. 
The last payment, in June, was 3 per cent. In 1905, 3 per cent. 
was paid in June and 2 per cent. in December. Previous pay- 
ments were 2 per cent. in September, 1904, and 2 per cent. in 
December, 1903. 


CoNSOLIDATED (N. Y., N. H. & H. Evecrric Lines.) —This company 
has bought some 72 miles of trolley lines in northern Rhode 
Island and southern Massachusetts, including the Milford, At- 
tleboro & Woonsocket Street Railway, operating 3014 miles of 
line, the Woonsocket Street Railway with 22 miles of line, the 
Providence & Burrillville Street Railway with 10 miles and 
the Columbian Street Railway (Pascoag), 914 miles. All’ the 
stock, with small exceptions, of the latter three companies is 
taken over, and a controlling interest in the first named com- 


pany. 

DuNKIRK & FrevONIA (Evecrric).—See Buffalo & Lake Erie Trac- 
tion. 

Grear Norruern.—The shares, each representing one-1,500,000th 


part of the beneficial interest in the trust created to hold the 
Great Northern ore properties, have been quoted at from 88 to 
as low as 791%. (Nov. 23, p. 146.) 

Gur & INTERSTATE.—See Gulf, Colorado & Santa Fe. 


Gur, Cororapo & Santa Fr.—Notice has been given as required by 
law that application will be made to the Texas legislature to 
consolidate the Gulf, Colorado & Santa Fe, which has 1,473 
miles of line, the Texas & Gulf, which runs from Longview to 
Timpson, 71 miles, the Gulf & Inter-State, which has a line from 
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Beaumont to Port Bolivar, opposite Galveston, 85 miles, and 
the Gulf, Beaumont & Kansas City and Gulf, Beaumont and 
Great Northern, two projected railroads. Permission is asked 
to build a 15-mile connecting line to Timpson and a line from 
the other (northern) end of the Texas & Gulf at Longview to 
a point on the Red River, 125 miles, this line to be extended 
northwest from the Red river through Indian Territory to con- 
nection with the Atchison, Topeka & Santa Fe, 150 miles. This 
announcement confirms the reported purchase of the Gulf & 
Inter-State. 


INDIANAPOLIS & LOUISVILLE.—See Chicago, Indianapolis & Louisville. 
INLAND Empire.—See Spokane & Inland. 


Macon, DusLin & SAVANNAH.—A meeting of the stockholders has 
been called for December 2 to vote on an issue of $1,880,000 
improvement and consolidated mortgage bonds, the profits of 
which are to be used to retire all outstanding indebtedness, 
and also to pay for betterments. All the stock and bonds of 
the company are owned by Atlantic Coast Line interests. 


Peoria & PEKIN TERMINAL.—See Peoria Railway Terminal. 


PrEorIA RAiLwAy TERMINAL.—Under this name a company has been 
incorporated in Illinois with $1,000,000 capital stock as a suc- 
cessor, it is believed, to the Peoria & Pekin Terminal, which 
is to be sold soon under foreclosure. (Nov. 9, p. 130.) 


SPOKANE & INLAND (ExLecrric).—This is the new name of the Inland 
Empire, which was a consolidation of four electric roads and a 
power company in and near Spokane, Wash., operating about 
100 miles of road, and building about 75 miles more. E. H. 
Rollins & Sons, Boston, are offering at 100 and interest $2,743,- 
000 first and refunding mortgage 5 per cent. bonds of the new 
company, being part of an authorized issue of $15,000,000; the 
rest is reserved to retire prior liens, to pay for the power plant 
mentioned above, and for future permanent extensions and addi- 
tions. 


TEXAS & GuLF.—See Gulf, Colorado & Santa Fe. 


Union Paciric.—The annual report of the Union Pacific covering 
the operations of the year ended June 30, 1906, was made public 
on November 27. It shows surprising increases, particularly as 
they follow two record-breaking years. Gross transportation 
earnings were $67,281,543, an increase of $7,956,594 over 1905. 
Operating expenses and taxes, which include $2,200,000, charged 
as a reserve fund for maintenance, renewals, etc., increased by 
$5,101,059, leaving net earnings, after operating expenses and 
taxes, of $30,317,769, a gain of $2,855,539. Other income 
amounted to $10,329,816, larger by $3,833,056 than in 1905, while 
fixed charges were smaller by $2,290,575 than in that year. The 
surplus available for payments on the common stock was $27,- 
(82,642, or about 14 per cent., a gain of $8,979,945 over the 
previous year, and there was an increase nearly as large in the 
amount of common stock dividends. The company still holds 
about 20,000 shares of the 29,868 shares of Great Northern and 
24,000 shares of the 38,877 Northern Pacific shares, which it 
received in exchange for its Northern Securities stock. The 
operations in these stocks are described as follows in the re- 
port: 

“Tn exchange for 100,000 shares of the stock of the Northern Securi- 
ties Company there were received 29,868.3 shares of the preferred stock of 
the Great Northern Railway Company, 38,877.3 shares of the common 
stock of the Northern Pacific Railway Company and 1,000 shares of the 
Northern Securities Company stubs. Under the subscription rights given 
to the stockholders of the Great Northern Railway Company, the Oregon 
Short Line Railroad Company acquired 37,444 shares of the preferred 
stock of said company. 

“There were sold during the year stock of the Northern Securities 
Company to the amount of $2,850,000 par value: preferred stock of the 
Great Northern Railway Company to the amount of $9,960,089.49 par 
value; common stock of the Northern Pacific Railway Company to the 
amount of $14,830,082.15 par value, and stubs of the Northern Securities 
Company to the amount of $18.71 par value. The amounts realized from 
the sale of these stocks were credited against the cost of the stocks 
owned; the proceeds therefrom were used in the construction and acqui- 
sition of new lines, and in the purchase of equipment and other property ; 
also in an increase in cash assets, which, since the close of the fiscal year, 
has been applied to the construction of new lines and to the acquisition 
of other property. The current and other free assets increased $71,354,- 
759.20 over the preceding year. 

“The stocks and bonds owned stand charged at the close of the year 
with $96,781,806.06, against $159,275,326.24 at the close of last year, a 
decrease of $62,493,520.18, mainly the result of the above-mentioned 

sales.”’ 
Including an extra $4,000,000 to be received as a full year’s divi- 
dends on the common stock of the Southern Pacific owned and 
the amount charged to operating expenses for extraordinary 
improvement reserve and other equities, the surplus available 
for the common stock is equal to 20 per cent. Of the 10 per 
cent. annual dividends now paid, 6 per cent. is from railroad 
earnings and 4 per cent. from income from investments. 


















